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CHAPTER  I 
INTRODUCTION 


1 . 1  Background 

Job-site  accidents  take  a  serious  toll  on  the  $300  billion-a 
-year  United  States  construction  industry.  Work-related  injuries 
and  illnesses  in  construction  occur  at  a  rate  that  is  54%  higher 
than  the  rate  for  all  industries,  making  it  one  of  the  most 
dangerous  occupations  (2-3).  In  addition  to  the  pain  and 
suffering  incurred  by  effected  workers,  accidents  cost  the  end 
users  of  commercial,  industrial  and  utility  construction  $20 
billion  annually.  Owners  are  becoming  increasingly  aware  that 
employing  unsafe  contractors  means  higher  costs.  To  remain 
competitive,  the  savvy  contractor  must  continually  seek  ways  to 
improve  safety  performance. 

1 . 2  Overview  of  Report 

The  key  to  a  safe,  hazard-free  construction  site  goes  beyond 
the  ability  to  recognize  and  correct  safety  violations. 

Companies  with  outstanding  safety  records  employ  managers  skilled 
in  management  techniques  that  have  proven  to  produce  safe 
construction.  They  realize  that  concern  for  safety  begins  with 
the  chief  executive  and  runs  down  the  chain-of-conmand  to  the 
foreman  and  his  crew.  These  companies  have  strong,  structured 
safety  programs  that  emphasize  training  and  planning,  resulting 
in  safe  day-to-day  operations.  The  purpose  of  this  paper  is  to 
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show  how  proper  management  techniques  and  a  strong  safety  program 
result  in  low  accident  rates. 

Chapter  two  demonstrates  how  safe  contractors  save  money 
with  a  small  investment  in  a  strong  safety  program.  The  large 
impact  of  Worker's  Compensation  insurance,  combined  with  the 
often  ignored  indirect  costs  of  accidents,  reveal  the  substantial 
savings  available  to  the  contractor  willing  to  put  forth  the 
effort  to  improve  safety  performance. 

Most  construction  managers  can  easily  spot  unsafe 
conditions,  but  they  are  rarely  trained  in  the  art  of  spotting 
the  conditions  that  lead  to  unsafe  acts.  Chapter  three  dispels 
some  common  myths  about  the  causes  of  accidents  and  provides  some 
basic  information  on  conditions  that  make  unsafe  acts  more 
probable. 

The  heart  of  the  report  lies  in  chapters  four  and  five. 

Armed  with  the  information  provided  in  chapter  three,  the  reader 
can  more  easily  understand  why  effective  management  is  the  key  to 
excellent  safety  performance.  Chapter  four.  Management's  Role, 
reviews  the  action  steps  taken  by  the  chief  executives,  job-site 
managers,  and  foremen  with  the  best  safety  records.  A  1967 
National  Safety  Council  Survey  quizzed  148  safety  experts  and 
found  that  supervisory  and  top  management  participation  was  the 
crucial  link  directly  effecting  worker  safety  behavior  (13-90). 
Top  management  must  provide  the  initial  push;  the  supervisors 
must  maintain  the  program  momentum  daily;  and  middle  management 
participation  is  necessary  to  create  the  chain-of-communication 
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and  comnand.  Effectively  comnunicat ing  goals,  proper 
accountability,  correct  priorities,  and  skillfully  handling 
workers  are  all  key  Ingredients  necessary  at  all  levels  of  the 
chain-of -comnand . 

Chapter  five  analyzes  the  requirements  for  a  comprehensive 
safety  program.  Adequate  training,  proper  planning  and  a  check 
and  balance  system  result  in  safety  performance  that  will 
continue  to  Improve  over  time. 

Chapter  six  provides  a  brief  summation  of  conclusions  and 
recommendations.  Incorporating  some  or  all  of  the  concepts 
discussed  in  this  report  can  help  any  size  contractor  reduce 
accident  frequency. 
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CHAPTER  II 

CONSTRUCTION  SAFETY  PAYS 


2. I  Accidents  are  Expensive 

Construction  is  a  dangerous  business.  Three  thousand 
construction  workers  die  each  year  as  the  result  of  accidents. 
Construction  has  more  injuries  per  100  workers  than  any  major 
industry  (4-1).  Accidents  costs  the  United  States  construction 
industry  over  twenty  billion  dollars  every  year.  The  cost  in 
pain,  suffering  and  dollars  is  overwhelming.  So  why  hasn't  the 
construction  industry  responded  with  an  all-out  effort  to  improve 
safety  and  reduce  accidents? 

The  main  reason  is  that  many  contractors  believe  accidents 
are  an  inherent  part  of  construction  that  cannot  be  avoided  and 
extra  safety  measures  are  nothing  but  an  added  cost.  After  all, 
safety  equipment,  toolbox  meetings  and  safer  procedures  cost  time 
and  money.  Occupational  Safety  and  Health  Administration  (OSHA) 
regulations  are  viewed  as  a  hindrance  and  contractors  do  only  the 
minimum  required  in  the  belief  that  anything  extra  is  a  waste  of 
money.  Nothing  could  be  further  from  the  truth.  The  facts  show 
that  a  relatively  small  investment  in  a  solid  safety  program  pays 
out  huge  dividends.  This  section  analyzes  the  cost  of 
construction  accidents  and  the  cost  of  an  effective  safety 
program  to  demonstrate  how  construction  safety  pays. 
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2.2  Worker's  Compensation 


Worker’s  Compensation  laws  require  the  employer  to 
compensate  its  employees  for  injuries  suffered  in  the  course  of 
work.  Benefits  available  to  employees  include  medical  and 
hospital  care,  compensation  for  a  disability,  cash  benefits  for 
lost  income,  costs  of  rehabilitation  and  death  benefits.  Most 
contractors  pay  premiums  to  insurance  companies  to  cover  the  cost 
of  Worker’s  Compensation  claims.  Contractors’  Worker's 
Compensation  premiums  range  between  and  12%  of  a  typical 
contract  price  (11-89).  This  wide  range  is  due  to  the  fact  that 
premiums  are  based  on  the  type  of  work  involved  and  the 
contractor's  previous  safety  record.  A  cioser  look  shows  that  ' 
reducing  Worker’s  Compensation  premiums  is  the  largest  single 
cost  savings  a  contractor  can  obtain  through  an  improved  safety 
record. 

The  type  of  work  in  which  the  contractor  is  involved  is 
reflected  in  the  manual  rate  of  Worker’s  Compensation  insurance 
premiums.  The  manual  rates  are  determined  each  year  for  about 
450  work  classifications  (e.g.,  plumbers,  carpenters)  based  on 
medical  costs  and  benefits  paid  in  each  work  classification  plus 
administrative  costs.  Rates  are  expressed  in  dollars  per  $100  of 
payroll.  Therefore,  manual  rates  show  the  comparative  accident 
costs  of  different  trades  in  the  construction  industry.  For 
example,  the  manual  rates  for  pipefitters  and  ironworkers  were 
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5.57  and  16.17  respectively  in  1983  (11-7).  A  contractor 
employing  only  ironworkers  with  a  payroll  of  $100,000  during  the 
year  would  thus  be  quoted  a  base  premium  of  $16,170. 

An  experience  modification  rating  (EMR)  is  applied  to  the 
contractor's  manual  rate  to  obtain  the  total  premium.  The  EMR  is 
expressed  as  a  percentage  and  is  intended  to  award  a  discount  to 
those  contractors  with  lower  than  average  claims  and  inflict  a 
surcharge  on  those  with  higher  than  average  claims.  For  example, 
a  contractor  with  an  EMR  of  70%  would  pay  a  Worker's  Compensation 
premium  which  is  70%  of  the  manual  rate  as  a  reward  for  his 
better  than  average  claim  experience.  The  only  employers  not 
eligible  for  an  EMR  are  those  with  very  few  employees.  For 
example,  in  California  any  contractor  with  less  than  $13,100  in 
premiums  would  not  be  eligible  for  an  EMR. 

Surveys  show  that  contractor's  EMRs  range  very  widely 
(11-9).  In  a  sample  of  national  industrial  contractors,  EMRs 
ranged  from  35%  to  260%.  The  effect  of  a  company's  EMR  on  its 
premium  is  shown  in  Table  2-1. 


Table  2-1,  EMR  Impact  on  Cost  of  Worker's  Compensation  Insurance 
for  Typical  $100  Million  Construction  Project 


EMR 

Cost  of  WC  Insurance 

35 

$831 ,033 

50 

$1,187,190 

60 

$1,424,628 

100 

$2,374,380 

140 

$3,324,132 

260 

$6, 173,388 

Source:  (11-9) 
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It  is  obvious  that  a  low  EMR  gives  a  company  a  significant 
advantage  over  its  less  safety  conscious  competitors.  This  is 
especially  true  in  work  that  is  labor  intensive,  hazardous  and 
competitively  bid.  For  example,  a  contractor  that  specialized  in 
highway  bridges  reported  that  if  his  experience  modification  rate 
ever  went  above  100%  he  would  be  unable  to  obtain  work  (12-63). 
Also,  many  large  contractors  doing  mostly  negotiated  work  noted 
that  most  sophisticated  clients  are  very  concerned  about  "how 
much  insurance  they  are  buying"  when  choosing  contractors  for 
their  projects  (12-64).  The  state  of  California  wisely  refused 
to  award  a  contract  to  a  company  that  had  incurred  ten  deaths  and 
171  injuries  in  the  previous  three  years  (7-9). 

Sophisticated  owners  also  desire  safe  contractors  because 
they  realize  they  may  be  sued  as  a  result  of  the  contractor’s 
negligence.  There  are  many  cases  where  workers  have  successfully 
sued  building  owners.  For  example,  a  contract  worker  on  a  state 
contract  was  injured  during  the  excavation  portion  of  the  job  and 
was  awarded  $132,000  when  he  sued  the  state.  This  normally  would 
be  a  Worker's  Compensation  case  with  benefits  paid  by  the 
employer's  insurance  company.  However,  the  court  ruled  that 
state  officials  had  approved  the  contractor's  work  plan  and  the 
state  was  therefore  responsible  (4-58).  Hold  harmless  clauses 
offer  no  escape.  "Buyers  have  been  found  liable  for  construction 
injury  claims  even  when  they  wrote  'hold  harmless'  provisions 
into  their  construction  contracts  and  scrupulously  avoided  any 
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direction  or  guidance  to  contractors  in  matters  dealing  with 
safety"  (11-174). 

2 . 3  Indirect  Costs  of  Accidents 

Contractors  can  easily  track  the  direct  costs  of  accidents 
by  reviewing  records  obtained  from  their  insurance  companies. 
Records  of  indirect  costs  of  accidents  are  rarely  kept  primarily 
because  they  are  difficult  to  quantify.  Safety  experts  like  to 
show  the  relationship  between  direct  and  indirect  costs  using  the 
familiar  pyramid  or  iceberg  examples  where  direct  costs  represent 
the  tip  and  much  larger  indirect  costs  loom  below.  But  exactly 
how  do  direct  and  indirect  costs  compare?  The  following  is  a 
list  of  indirect  costs  that  may  be  incurred  as  the  result  of  an 
injury  (11-18): 

(a)  Transportation  required  to  move  the  injured  worker 
to  a  medical  facility. 

(b)  Wages  paid  to  an  injured  worker  for  time  not  worked. 

(c)  Costs  due  to  delays  resulting  from  the  accident.  This 
includes  overtime  required  to  stay  on  schedule. 

(d^  Loss  of  crew  efficiency  resulting  from  lower  morale. 
Crew  efficiency  can  drop  dramatically,  especially 
after  a  serious  accident. 

(e)  Costs  to  break  in  and/or  teach  a  replacement  worker. 
Costs  resulting  from  a  less  efficient  replacement  are 
included  in  this  category. 
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(f)  Costs  for  ciean-up,  repair  and  replacement.  Property 
damage  often  accompanies  accidents. 

(g)  Costs  of  wages  for  white  collar  personnel  as  a  result 
of  the  accident.  This  includes  time  spent  to 
investigate  the  accident,  planning  to  prevent 
recurrence,  and  completion  of  paperwork. 

(h)  OSHA  and  civil  fines. 

(i)  Cost  of  legal  assistance. 

The  costs  listed  above  are  highly  variable,  depending 
greatly  on  the  type  and  severity  of  the  accident  involved.  Dr. 
Raymond  Levitt  of  Stanford  University  conducted  a  study  of 
twenty-nine  construction  companies  to  determine  the  ratio  of 
indirect  costs  to  benefits  paid.  His  results  are  shown  in  Table 
2-2. 


Table  2-2,  Analysis  of  Direct  and  Hidden  Accident  Costs 


Range  of 

Benef its 

Paid 

($) 

Number 

of 

Cases 

Avg .  Benefits 
Paid 

(Direct  Costs) 
($) 

Avg . 
Hidden 
Costs 
($) 

Avg.  Ratio 
of  Hidden 
Cost  to 
Benef its 
Paid 

Non lost  Time 

13 

125 

530 

4.2 

7 

250 

1,275 

5. 1 

4 

940 

4,740 

5.0 

Lost  Time 

0  to  2,999 

9 

869 

3,600 

4. 1 

3,000  to  4,999 

8 

3,947 

6,100 

1.6 

5,000  to  9,999 

4 

6,602 

7,900 

1.2 

10,000+ 

4 

17,137 

19,640 

1  .  1 

Source :  (11-21) 
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The  average  ratio  of  indirect  costs  to  benefits  paid  from 
the  samples  used  in  Table  2-2  is  4  to  I,  Therefore,  the  unseen 
part  of  the  accident  cost  iceberg  is  four  times  larger  than  the 
tip.  This  is  probably  a  conservative  estimate  since  it  does  not 
measure  intangibles  such  as  damage  to  a  company's  reputation  or 
effect  on  employee  morale. 

2 . 4  Savings  from  an  Effective  Safety  Program 

Many  construction  companies  have  structured  safety  programs. 
Cost  items  included  in  these  programs  include  orientation 
sessions;  safety  meetings;  site  inspections;  personal  protective 
equipment;  health  programs;  tool  and  equipment  inspections;  and 
salaries  for  safety,  medical  and  clerical  personnel.  A  study  by 
the  Business  Roundtable  indicated  that  the  average  safety  program 
costs  2.5  percent  of  direct  labor  costs  (11-23).  Many  elements 
of  the  typical  safety  program  are  mandated  by  law.  Levitt 
concluded  that  the  added  cost  of  a  safety  program  beyond  what  is 
legally  required  is  approximately  1  percent  of  direct  labor 
payroll,  and  that  I  percent  is  usually  in  the  form  of  salaries 
for  safety  professionals. 

How  much  money  will  a  safety  professional  save?  A 
conservative  estimate  is  that  claims  costs  will  be  reduced  by  at 
least  23  percent.  Accident  claims  costs  are  estimated  to  be  5.2 
percent  of  direct  labor  costs.  If  indirect  costs  are  four  times 
direct  costs,  then  accidents  cost  the  average  contractor  26 
percent  of  direct  labor  costs  (  5.2  +  5.2(4)  =  26  ) .  A  25 
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percent  savings  amounts  to  6.5  percent  of  direct  labor  costs. 
Subtract  the  1  percent  cost  of  the  safety  professional  and  a 
savings  of  5.5  percent  of  direct  labor  costs  is  realized. 

Since  direct  labor  averages  about  25  percent  of  job  costs, 
the  5.5  percent  direct  labor  savings  translates  to  a  1.4  percent 
savings  on  total  job  costs.  This  is  a  conservative  figure  and 
some  companies  have  done  substantially  better.  Exxon  Corporation 
exercises  strict  control  over  its  contractors  and  subcontractors. 
Lost-time  accidents  and  compensation  payments  on  a  24  million 
man-hour  project  it  recently  completed  were  only  10  percent  of 
the  industry  average  and  there  were  no  fatalities  (4-14). 
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CHAPTER  III 
CAUSES  OF  ACCIDENTS 


3 . 1  Unsafe  Conditions  or  Unsafe  Acts? 

Accidents  are  often  grouped  into  two  categories:  those 
resulting  from  technological,  mechanical  or  physical  causes  such 
as  unsafe  conditions  and  those  resulting  from  unsafe  acts. 
Examples  of  the  first  group  include  defective  or  damaged 
equipment.  Examples  of  unsafe  acts  Include  Ignorance  of  risk  and 
negl igence . 

Unsafe  conditions  are  often  considered  to  comprise  13%  of 
all  accidents  with  85%  attributed  to  unsafe  acts.  A  study  by 
Heinrich  in  1928,  which  covered  75,000  accidents,  concluded  that 
88%  of  all  accidents  were  caused  by  unsafe  acts,  10%  were  caused 
by  unsafe  conditions  and  2%  resulted  from  conditions  which  could 
not  have  been  prevented  (10-34).  Heinrich's  study  contained 
numerous  flaws  which  affected  his  results.  Most  notably,  when 
Heinrich  concluded  that  an  accident  resulted  from  both  unsafe 
acts  and  unsafe  conditions,  he  selected  what  he  believed  to  be 
the  major  cause.  Therefore,  many  consider  his  results  invalid, 
and  the  ratio  between  unsafe  conditions  and  unsafe  acts  is  more 
likely  closer  to  1:1. 

Care  must  be  taken  to  properly  classify  the  accident  during 
the  investigation.  For  example,  a  worker  may  fall  after  climbing 
a  ladder  because  he  lost  his  balance  while  stretching  to  do  his 
work.  At  first  glance,  this  is  an  unsafe  act.  However,  closer 
analysis  indicates  that  with  a  longer  ladder  the  worker  would  not 
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have  needed  to  stretch  to  accomplish  his  work.  Therefore,  it  is 
an  unsafe  condition. 

The  bottom  line  is  that  most  accidents  are  caused  by  a  group 
of  circumstances.  Unsafe  conditions  and  unsafe  acts  are  found  at 
almost  every  accident  scene.  Effectively  preventing  another 
accident  requires  the  investigator  to  recognize  all  causes. 
Remember  that  no  useful  purpose  will  be  served  if  circumstances 
which  cannot  be  prevented  are  cited  as  the  sole  cause  of  the 
accident.  Factors  such  as  carelessness,  negligence,  and  absent- 
mindedness  may  be  considered  as  contributing  factors,  but  not  as 
main  accident  causes. 

3.2  The  Workplace  Environment 

The  most  important  psychological  element  in  promoting  safety 
is  the  quality  of  the  workers'  environment.  Many  studies  have 
concluded  that  accident  frequency  is  greatly  influenced  by  the 
general  atmosphere.  When  workers  are  unhappy  with  wages,  working 
hours  and  labor  conditions  accident  frequency  increases.  The 
opposite  is  true  when  job  conditions  are  good. 

The  manner  in  which  a  worker  behaves  is  often  a  reflection 
of  his  material  and  psychological  environment.  Reasonable  wages, 
good  relations  between  management  and  labor,  correct  decisions  on 
promotion  and  an  organized,  sanitary  workplace  all  influence  a 
worker's  behavior  and  have  proven  to  be  conductive  to  greater 
safety.  These  factors  also  contribute  to  lower  worker  turnover 
which  in  itself  promotes  safety  because  experienced  workers  are 
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less  likely  to  experience  accidents.  Chapter  four  discusses  in 
depth  the  actions  management  can  take  to  maximize  the  quaiity  of 
the  workplace  environment. 

3 . 3  Accident  Proneness 

Many  people  believe  that  a  majority  of  accidents  occur  to 
the  accident  prone.  This  theory  is  based  on  observations  of 
groups  of  workers  where  some  had  no  accidents  and  others  had 
several  in  a  given  period  of  time.  Although  this  theory  was 
popular  in  the  past,  the  facts  show  that  it  is  in  error  and  that 
some  workers  are  merely  victims  of  the  law  of  probab'Mty.  Vhen 
statistics  are  collated  over  a  period  of  time  for  a  population, 
some  individuals  have  significantly  more  accidents  than  others. 
"Even  if  everyone  is  equally  likely  (or  unlikely)  to  have  an 
accident,  pure  random  chance  leads  us  to  expect  some  people  with 
many  accidents"  (14-U9). 

A  careful  review  of  the  accident  statistics  for 
construction  companies  indicates  that  there  is  a  very  large  range 
in  accident  experience  among  firms  with  similar  exposure 
situations  and  employees  drawn  from  the  same  labor  pools.  Some 
companies  have  far  better  safety  records  than  others.  This  same 
kind  of  comparison  has  been  made  at  the  project  manager  and  at 
the  foreman  level”  (14-U8).  This  wide  variety  in  accident  rates 
between  companies,  project  managers  and  foreman  point  toward 
other  factors  heavily  influencing  accidents  rather  than  accident 
proneness.  If  accident  proneness  were  a  major  factor,  safety 
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records  of  these  various  groups  would  tend  to  be  the  same.  The 
wide  range  in  safety  performance  points  to  the  fact  that 
management  and  supervision  is  the  key  factor  in  accident 
reduction. 

3.4  Causes  of  Unsafe  Acts 

All  levels  of  management,  as  well  as  most  workers,  receive 
training  in  how  to  recognize  unsafe  conditions.  Almost  anyone  on 
a  construction  site  can  easily  point  out  a  fall  hazard  or  notice 
that  a  back-up  alarm  for  a  loader  is  missing.  However,  few 
personnel  receive  training  on  the  causes  of  unsafe  acts,  the 
other  major  contributor  to  accidents.  Although  causes  for  unsafe 
acts  often  overlap,  they  can  basically  be  broken  down  into  lack 
of  knowledge  or  inadequate  skill,  motivational  factors  and 
problems  of  inattention  (5-32).  A  complete  safety  management 
program  is  not  complete  without  key  personnel  having  a  working 
knowledge  of  these  factors. 

3.4.1  Lack  of  Knowledge 

It  may  seem  obvious  that  workers  need  to  understand  their 
job  and  its  inherent  hazards,  yet  many  supervisors  seem  to  take 
this  for  granted.  New  workers  are  far  more  likely  to  have  an 
accident  than  their  more  experienced  counterparts.  Appendix  A 
illustrates  how  only  a  few  months  of  experience  greatly  reduces 
accident  probability.  The  effective  supervisor  will  carefully 
break-in  the  new  worker  and  ensure  he  understands  the  work  and 
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its  associated  hazards  before  demanding  that  the  worker  perform 
at  the  level  of  his  more  experienced  counterparts. 

3.4.2  Motivational  Factors 

There  are  certain  motivational  factors  present  on  the  job- 
site  that  can  cause  the  worker  to  perform  an  unsafe  act. 

Most  construction  workers  are  proud  of  their  physical  strength,  a 
beneficial  trait  in  many  trades.  Many  workers  also  mistakenly 
believe  that  physical  strength  is  also  a  measure  of  their  manhood 
and  like  to  display  this  manhood  by  lifting  heavy  objects 
normally  requiring  the  effort  of  two  people.  It  is  no  wonder 
that  back  problems  occur  so  frequently  in  construction. 

Many  construction  workers  believe  that  taking  risks  is  a 
part  of  their  jobs.  In  order  to  be  considered  competent  they 
feel  they  must  be  able  to  complete  a  job  quicker  than  the  other 
guy,  thus  the  need  to  cut  corners  and  take  shortcuts.  As  has 
been  shown,  safe  work  is  cost  effective  work.  This  philosophy 
must  be  effectively  communicated  to  the  lower  ranks. 

The  desire  to  keep  a  job,  especially  in  tough  economic 
times,  is  a  strong  motivational  factor.  This  is  especially  true 
in  the  case  of  a  new  worker  who  is  most  likely  to  be  the  first 
person  laid  off.  Some  employees  may  push  themselves  too  hard, 
risking  injury  or  impairment  of  health  in  order  to  retain  their 
jobs.  To  prove  themselves,  new  employees  may  impatiently  ignore 
the  measures  and  precautions  intended  to  protect  them.  Again, 
new  workers  require  special  attention. 
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3.4.3  Problems  of  Inattention 


As  has  been  shown,  the  workplace  environment  is  the  critical 
factor  in  the  well  being  of  a  worker.  A  worker  who  worries  about 
job  conditions  while  on  the  job  presents  a  hazard.  There  are  also 
problems  outside  of  the  workplace  that  the  supervisor  must  be  on 
the  lookout  for. 

"Inattentive  behavior  is  especially  likely  to  occur  among 
young  employees  in  the  first  several  years  of  their  work  life  and 
among  employees  entering  middle  age  (the  40 ’ s  and  early  50's). 
These  are  the  dangerous  ages,  when  susceptibility  to  accidents 
tends  to  be  high”  (5-41).  This  inattention  is  caused  by  high 
stress.  Young  employees  are  breaking  family  ties  and  are 
adjusting  to  a  new  way  of  life.  Perhaps  they  have  never  been  on 
their  own  before.  Middle-aged  employees  experience  a  higher 
percentage  of  family,  personal,  and  health  problems.  Appendix  B 
shows  the  results  of  research  that  tabulated  "life  change  units" 
for  different  events  in  life.  With  the  table  in  Appendix  B,  "  it 
was  found  that  of  those  persons  who  reported  life  change  units 
(LCUs)  totaling  between  150  and  199,  37  percent  had  illnesses 
within  two  years.  Of  those  between  200  and  299  units,  51  percent 
reported  illness,  and  with  over  300  LCUs,  79  percent  had  injuries 
and  illness  to  report"  (8-42). 

Every  employee  will  experience  high  stress  periods  during 
his  career.  The  smart  supervisor  learns  to  spot  the  employee  who 
seems  troubled.  While  the  supervisor  cannot  solve  ail  of  his 
people's  problems,  he  may  be  able  to  refer  them  to  someone  who 
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can  help.  The  supervisor  must  avoid  being  a  shoulder  to  cry  on. 
Job  problems  must  be  kept  separate  from  personal  problems. 
Discussing  and  attempting  to  solve  personal  problems  on  the  job 
distracts  from  the  work  at  hand  and  adversely  impacts  job-site 
safety . 
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CHAPTER  IV 
MANAGEMENT'S  ROLE 


4 . 1  The  Chief  Executive 

Whether  the  top  rung  of  the  ladder  is  the  Commanding  Officer 
of  a  Seabee  Battalion  or  the  president  of  a  construction  company, 
one  axiom  holds  true:  safety  begins  at  the  top.  Organizations 
that  feature  a  chief  executive  who  places  a  strong  emphasis  on 
safety  and  effectively  communicates  this  concern  to  his 
subordinates  have  better  safety  records  than  the  companies  where 
this  is  not  the  case.  In  cases  where  the  chief  executive  learns 
about  the  benefits  of  good  safety  performance  and  exhibits 
increased  concern  for  safety,  his  organization’s  performance 
often  improves  dramatically. 

A  chief  executive  is  defined  as  a  mai ager  who  has  overall 
responsibility  for  the  performance  of  a  company  or  for  an 
autonomous  operating  division  of  a  major  company  or  public  sector 
agency.  He  is  accountable  for  the  performance  of  his 
organization  and  has  the  authority  to  establish  policies  and 
procedures . 

Since  chief  executives  are  rareiy  present  on  the  job-site, 
they  must  use  the  chain-of -command  to  effectively  execute  their 
policies.  Research  has  shown  that  chief  executives  in  the  safest 
organizations  exert  a  strong  positive  influence  on  their 
organization's  safety  performance  in  three  basic  ways  (11-42): 
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1.  They  conmunicate  the  message  that  safety  is  of  the 
utmost  importance  to  the  company  in  their  dealings  with 
employees  at  all  levels  and  with  outside  groups.  They 
accomplish  this  in  oral  and  written  communications 
such  that  they  do  not  undermine  the  authority  and 
responsibility  of  their  line  managers. 

2.  They  place  the  primary  responsibility  for  safety  on 
line  managers  and  hold  them  accountable  for  the  safety 
of  their  subordinates. 

3.  They  demand  that  accounting,  safety,  and  other  staff 
support  groups  provide  the  required  expertise  and 
resources  to  the  responsible  line  managers  and  to 
senior  management. 

We  will  now  take  a  closer  look  and  lay  out  some  specific 
action  steps  that  chief  executives  can  take  in  each  of  these 
three  categories  in  order  to  establish  a  favorable  atmosphere  for 
safe  construction. 

4.1.1  CommunicatinR  Safety  Goals  to  Employees 

A  chief  executive  may  have  lofty  safety  goals,  but  unless  he 
can  effectively  communicate  his  desires  down  the  chain-of-coitmand 
his  plans  are  doomed  to  fail.  Direct  evidence  of  concern  for 
safety  includes  committing  substantial  resources  to  training, 
monitoring,  and  other  safety  related  activities.  A  manager  can 
also  exercise  his  leadership  skills  in  the  safety  arena  in  more 
indirect,  but  equally  effective  means.  Following  are  some 
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examples  of  how  chief  executives  in  the  safest  companies 
communicate  safety  goals  to  employees  and  outsiders. 

4. 1.1.1  Promoting  the  Right  People 

Most  workers  expect  management  to  promote  the  most 
competent  employees.  Workers  become  disgruntled  when  it  becomes 
obvious  that  promotion  is  based  on  "who  you  know,  not  what  you 
know".  The  type  of  peopie  management  promotes  is  a  strong 
indicator  of  where  an  organization  places  its  priorities.  As  we 
have  seen,  safety  pays  extremely  well  and  those  who  produce 
should  be  rewarded.  The  attitudes  and  behavior  of  recently 
promoted  personnel  are  likely  to  be  copied  by  others  who  are 
cunbitious.  "This  'copycat'  effect  of  promotions  on  the  behavior 
of  others  may  be  even  more  important  than  the  direct  motivational 
effect"  (11-48).  Chief  executives  in  the  safest  companies  ensure 
that  newly  hired  or  promoted  managers  have  a  high  regard  for 
safety . 


4. 1 . 1 . 2  Job-Site  Visits 

Most  construction  workers  are  impressed  with  a  chief 
executive  who  likes  to  get  his  hands  dirty  and  visit  the  job- 
site.  In  addition  to  providing  the  opportunity  to  check  on 
progress  and  quality,  the  job  visit  offers  the  chief  executive 
the  opportunity  to  talk  to  the  workers  and  stress  what  he 
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considers  important.  Since  the  workers  so  rarely  have  an 
opportunity  to  interact  with  the  chief  executive,  it  is  important 
that  he  chooses  his  words  well. 

This  is  a  chance  for  the  chief  executive  to  show  what  he 
knows  about  the  project's  good  safety  record  and  that  he  wants 
this  record  to  continue.  Praising  the  project's  good  record  or 
commenting  about  the  project's  safety  environment  serve  to  send 
the  message  that  top  management  is  concerned  about  safety.  This 
process  of  the  chief  executive  communicating  the  organization's 
goals  to  employees  through  direct  comments  made  on  job-site 
visits  is  referred  to  as  "managing  by  walking  aro  iOd"  by  Tom 
Peters  in  his  book  "In  Search  of  Excellence"  (11-48). 

It  is  critical  that  the  chief  executive  Have  a  good  working 
knowledge  of  safety  regulations.  Without  this,  he  would  be 
unable  to  judge  whether  a  job-site  is  safe  or  not.  Any 
discrepancies  that  he  wishes  to  bring  to  the  project  manager's  or 
foreman's  attention  should  be  done  as  to  not  undermine  their 
authority.  As  with  most  other  situations  of  this  type,  the 
"praise  in  public,  punish  in  private"  axiom  would  apply. 

4. 1.1. 3  Safety  Functions 

Many  companies  hold  safety  committee  meetings  on  a 
recurring  basis.  Their  purpose  is  to  improve  safety  performance 
through  a  group  approach  to  solving  safety  problems.  It  is 
important  that  the  chief  executive  take  an  active  role  to  further 
exhibit  his  concern  for  safety.  For  example.  Naval  Construction 
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Battalions  feature  numerous  committees  that  meet  on  a  monthly 


basis,  most  chaired  by  the  Executive 
Commanding  Officer  chairs  the  Safety 
Other  functions  where  safety  is 
ceremonies,  should  also  garnish  much 
executive.  People  respect  those  who 
mouth  is." 


Officer.  However,  the 
Commi ttee . 

involved,  such  as  award 
attention  from  the  chief 
"put  their  money  where  their 


4. 1.1. 4  Using  Written  Communications 

Many  organizations  publish  statements  from  the  current 
chief  executive  regarding  various  issues  such  as  policies  on 
discrimination,  sexual  harassment,  etc..  Publishing  a  policy 
statement  on  safety  helps  communicate  the  level  of  attention  the 
organization  places  on  this  issue.  This  statement  should  be 
displayed  prominently,  especially  at  job-sites.  An  excellent 
method  to  get  a  new  employee  off  on  the  right  foot  would  be  to 
issue  him  an  introductory  letter  covering  company  policies  with  a 
strong  emphasis  on  safety  policies. 

Personal  letters  can  continue  to  be  effective  during  an 
employee's  career.  For  example,  when  the  president  of  a 
construction  company  noticed  his  that  safety  performance  had 
slipped  over  the  last  year,  he  sent  letters  to  each  foreman 
asking  them  to  work  with  him  to  return  to  their  previous  level  of 
success  (11-50).  Nearly  every  foreman  responded  to  his  letter. 
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4. 1.1. 3  Comnunicat ing  Safety  Concerns  Outward 
Chief  executives  in  the  safest  firms  make  it  a  point  to 
comnunicate  safety  issues  to  other  organizations.  Participating 
in  industry  safety  workshops  and  committees  sends  a  message  to 
peers  in  the  industry  and  potential  construction  buyers  that  the 
firm  is  concerned  about  safety.  Showing  subcontractors  that 
unsafe  acts  or  conditions  are  unacceptable  sends  the  message  that 
those  who  cut  corners  on  safety  will  not  be  hired  by  this  firm. 
Involving  OSHA  and  other  regulatory  agencies,  as  well  as  the 
firm’s  insurance  company  in  preconstruction  consultations  further 
enhances  the  company's  reputation.  Favorable  publicity  can  also 
be  obtained  through  articles  in  the  company  newsletter  or 
industry  publications. 

4.1.2  Establishing  Accountability  for  Safety 
Chief  executives  set  the  goals  and  performance  standards  by 
which  managers  are  to  be  judged  and  then  must  evaluate  the  degree 
of  success  attained.  Therefore,  chief  executives  must  set 
achievable  safety  objectives  and  assure  they  are  monitored  at  all 
levels  of  the  organization.  The  chief  executive  does  not 
directly  supervise  work,  so  he  cannot  be  responsible  for  the  safe 
acts  of  every  worker.  However,  as  the  senior  man,  he  is 
accountable  for  their  actions  and  the  resuits  they  obtain. 

"A  strong  safety  accountability  system  exists  when  (11-51): 

1 .  Each  manager  has  a  safety  goal  to  meet  that  he 
believes  is  attainable. 
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2.  Feedback  on  progress  toward  achieving  that  safety 
goai  is  furnished  on  a  regular  basis  to  the  manager 
and  his  supervisor. 

3.  There  are  meaningful  rewards  for  the  manager  that 
are  associated  with  meeting  the  safety  goal. 

4. 1.2.1  Measuring  Safety  Performance 

Most  construction  companies  would  be  hard  pressed  to 
review  their  records  and  determine  the  total  of  direct  and 
indirect  costs  of  any  given  accident.  The  reason  is  that  the 
accounting  system  typically  used  by  construction  firms  for 
keeping  track  of  project  costs  bury  accident  costs  (11-3). 

Direct  costs  of  accidents  are  often  combined  with  other  insurance 
costs  as  part  of  the  overall  figure  for  labor  burden.  Indirect 
costs  are  concealed  in  extra  labor,  material  and  equipment  costs 
which  result  from  accidents  but  can  never  be  traced  back  to 
accidents . 

The  Stanford  Accident  Cost  Accounting  System  was  developed  by 
Michal  Robinson  to  be  used  as  a  management  system  to  increase 
accountability  for  safety  performance  by  iimediately  measuring 
and  highlighting  accident  costs  (11-27).  Robinson's  objective 
was  to  develop  a  method  "which  would  provide  the  construction 
manager  with  a  schedule  of  costs  which  are  a  function  of  some 
easily  and  quickly  determined  variables  arising  from  the 
accident"  (11-28).  The  resulting  Accident  Cost  Schedule  is  shown 
in  Appendix  C.  When  using  the  schedule,  mr.ltiple  person 
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accidents  are  treated  as  a  series  of  single  person  accidents  with 
costs  added  together.  In  cases  where  a  single  person  suffers 
multiple  injuries,  the  highest  cost  is  used. 

The  Cost  Accounting  System  has  proven  its  effectiveness. 
Results  show  that  the  schedule  accurately  reflects  insurance 
claims  but  needs  more  cushion  to  reflect  hidden  costs.  This  is 
primarily  due  to  the  fact  that  the  System  was  developed  before 
much  of  the  research  on  indirect  cost  was  completed.  Many 
companies  have  integrated  their  own  data  resulting  in  a  modified 
Schedule  that  more  accurately  reflects  their  costs.  The  System 
has  proven  to  be  a  valuable  management  tool.  Its  main  use  is  to 
establish  accountability  for  safety  at  all  levels  of  management, 
increase  awareness  of  accident  costs  and  identify  trends  to  help 
management  pinpoint  problems  and  develop  solutions. 

Many  construction  companies  use  lost-time  accidents  as  the 
sole  measure  of  their  safety  performance.  This  is  an  easily 
understood  statistic  that  can  be  used  for  comparing  project  or 
company  performance,  but  it  frequently  hides  reality.  Lost-time 
accidents  are  rare.  On  one  dam  project  that  lasted  II  months 
there  was  only  one  lost-time  accident  .  However,  in  the  same 
period  there  were  142  accident  cases  requiring  medical  aid,  669 
first  aid  cases  and  one  death  (11-153).  Although  the  casual 
observer  may  be  impressed  with  the  company's  lost-time  record, 
its  insurance  would  know  better.  The  formula  used  to  calculate  a 
company's  EMR  counts  accident  frequency  much  more  heavily  than 
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severity.  The  logic  here  is  that  accident  frequency  is  more 
controllable  than  accident  severity. 

Based  on  the  above,  the  most  effective  measure  of  safety 
performance  is  accident  costs  per  man-hour.  The  Cost  Accounting 
System  can  be  used  to  assign  costs.  This  statistic  allows  for 
easy  comparison  between  different  jobs  or  managers. 

4. 1.2. 2  Objectives  for  Senior  Line  Managers 

Now  that  the  organization's  safety  standards  have  been 
established,  the  chief  executive  can  meet  with  his  managers  to 
set  goals  for  safety  performance.  Managers  must  understand  they 
are  expected  to  carry  out  all  work  safely  and  that  they  will  be 
evaluated  on  their  performance.  To  effectively  communicate  this 
message,  the  chief  executive  should  be  thoroughly  familiar  with 
how  safety  performance  effects  the  viability  and  profitability  of 
the  organization.  He  must  then  convert  this  concept  into 
specific  goals  that  each  manager  will  be  expected  to  meet. 

The  safest  companies  are  led  by  chief  executives  who  are 
direct  in  setting  safety  objectives  for  their  subordinates. 
Subordinates  who  do  not  accept  safety  as  an  important  and 
controllable  performance  objective  should  be  relieved  of 
management  responsibility.  Safe  companies  feature  project 
managers,  superintendents  and  foreman  who  are  as  proud  of  their 
safety  record  as  they  are  of  their  record  of  quality  and 
timeliness.  Care  must  be  taken  to  establish  ambitious  but 
realistic  safety  goals.  Unrealistically  high  standards  may  cause 
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the  manager  to  disregard  the  goal  because  he  knows  it  can  never 
be  attained.  His  faith  in  the  company's  leadership  will  also  be 
d Imlnl shed . 


4. 1.2.3  Reporting  on  Safety  Performance 
Goals  are  useless  unless  a  reporting  system  is  in  place 
to  keep  management  informed  of  performance.  The  chief  executive 
is  responsible  to  ensure  that  each  manager  is  provided  with  a 
periodic  summary  of  his  unit's  safety  performance.  The  Accident 
Cost  Accounting  System  previously  discussed  can  be  used  along 
with  time  cards  and  accident  reports  to  give  accident  costs  per 
man-hour  supervised.  This  information  could  be  tabulated  using  a 
spreadsheet  or  database  and  would  require  little  effort  to 
update.  It  is  recommended  that  a  formal  procedure  be  implemented 
to  disseminate  this  information.  This  will  ensure  that  even  when 
things  get  busy,  safety  and  the  costs  of  accidents  still  get  the 
required  attention. 

4 . 2  The  Job-Site  Manager 

The  job-site  manager  carries  many  different  titles  depending 
on  the  size  and  complexity  of  the  organization.  Whether  his 
title  is  superintendent,  field  superintendent,  or  operations 
chief,  one  factor  remains  consistent:  the  job  management  skills 
of  the  job-site  manager  have  a  significant  effect  on  safety 
performance.  Research  reveals  that  "job-site  managers  with 
excellent  safety  records  have  different  management  values,  goals, 
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and  methods  than  do  managers  with  poorer  safety  records"  (11-74). 
This  section  details  their  priority  systems,  planning  methods, 
coninun i cat i on  systems  and  other  factors  which  contribute  to  this 
success . 


4.2.1  Setting  Priorities  on  the  Job 

Quality  in  construction  is  attracting  substantial  attention 
these  days.  We  have  already  seen  that  construction  safety  pays 
as  well.  The  secret  to  successful  project  management  is  treating 
safety  and  productivity  as  two  related  parts  of  high  job 
performance.  A  former  Naval  Construction  Battalion  Commanding 
Officer  often  referred  to  Seabee  work  as  "safe,  quality,  timely 
construction  training",  with  an  emphasis  on  that  priority. 
Contrary  to  what  many  in  the  old  school  believe,  focusing  on 
safety  and  quality  will  naturally  lead  to  timeliness. 

4. 2. 1.1  Highlighting  Safety 

Because  of  the  traditional  emphasis  on  productivity, 
the  job-site  manager's  best  tool  for  improved  safety  performance 
is  effectively  communicating  his  desire  that  safety  be  considered 
the  number  one  priority.  One  senior  project  manager  tells  his 
staff  that  "  If  it  can't  be  done  safely,  it  is  not  going  to  be 
done  at  all  on  this  job.  Safety  is  most  important”  (11-66). 
Construction  workers  are  no  different  than  white  collar 
personnel.  They  want  to  know  the  boss's  priorities  and  what  is 
expected  of  them. 
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Highly  successful  job-site  managers  make  comnun 1  cat  1 ng  the 
priority  of  safety  to  the  entire  work  force  their  initial  task  on 
a  new  project  (11-76).  Construction  is  a  very  decentralized 
industry  characterized  by  job-sites  with  dynamic,  changing 
environments.  As  a  project  progresses,  the  safety  hazards 
present  change  as  frequently  as  the  personnel.  A  simple  safety 
brief  before  a  job  starts  is  only  the  beginning.  Each  phase  of 
construction  and  the  arrival  of  every  new  subcontractor  requires 
special  attention.  The  job-site  manager  must  communicate  his 
concerns  to  all  those  working  on  the  site,  from  subcontractors  to 
material  suppliers. 

Establishing  safety  as  "Job  One"  does  not  have  to  wait  until 
ground  is  broken.  Safety  concerns  should  be  reflected  in  the  bid 
and  budgeting  of  the  project.  Questions  such  as  required  safety 
staff,  safety  equipment,  and  construction  methods  must  be 
addressed  in  the  early  stages.  A  further  discussion  of 
successful  safety  planning  is  included  in  chapter  five. 

4. 2. 1.3  Importance  of  Personal  Commitment 
Just  as  in  the  case  of  the  chief  executive,  a 
willingness  to  take  an  active,  personal  role  in  ensuring  safe 
construction  by  the  job-site  manager  significantly  improves 
safety  performance.  This  positive  attitude  towards  safety  is 
picked  up  by  staff  and  subordinates  and  their  performance 
improves.  "  In  a  study  of  crew  safety  (Sameison,  1983),  crews  who 
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describe  their  supervisors  as  personally  committed  to  safety  had 
fewer  accidents"  (11-79). 

Increasing  safety  visibility  on  the  job-site  is  one  way  of 
demonstrating  personal  commitment.  For  example,  the  level  of 
housekeeping  is  a  good  way  to  immediately  gauge  the  level  of 
safety  on  a  project.  One  extremely  successful  manager  who  has  a 
reputation  for  turning  around  projects  gone  bad  always  starts  by 
improving  housekeeping  from  his  first  day  on  the  project  (8-79). 

A  clean  work  environment,  free  of  trash  and  with  all  materials 
stacked  neatly,  gives  the  immediate  impression  that  this  is  a 
safe  job-site.  It  tells  the  workers  that  the  manager  has  a 
genuine  commitment  to  safety. 

OSHA  regulations  are  almost  universally  criticized  by  those 
in  the  construction  industry.  While  OSHA  definitely  has  its 
problems,  following  its  regulations  is  an  important  part  of  any 
safety  program.  The  desire  to  enforce  OSHA  requirements  is 
another  way  to  demonstrate  safety  commitment  to  workers.  "  When 
Hinze  (1976)  asked  managers  to  suppose  that  an  OSHA  inspector 
came  on  the  job  and  then  to  decide  if  there  were  any  logical 
items  that  they  might  be  cited  on,  he  found  that  the  managers  who 
answered  no  to  that  question  had  significantly  better  safety 
records  than  those  answering  yes"  (11-79).  Those  answering  yes 
often  added  conments  such  as  "they  always  can"  and  "they  could 
find  something  to  cite  on  any  job".  This  negative  attitude 
supports  the  false  belief  that  no  matter  what  is  done,  a  job-site 
cannot  be  made  safe.  A  positive  attitude  must  be  displayed 
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towards  all  safety  policies  and  procedures.  Workers  are  quick  to 
pick  up  on  the  negative  attitudes  of  their  leaders. 

Commitment  to  safety  can  be  shown  in  a  variety  of  other 
ways.  Attendance  and  participation  in  weekly  safety  meetings  is 
a  definite  must.  Support  for  the  actions  of  safety 
representatives  and  other  safety  professionals  is  also  critical. 
These  personnel  speak  for  project  management  and  supporting  their 
actions  supports  the  chain-of-command .  If  the  manager  disagrees 
with  the  views  of  a  safety  representative  he  should  work  to 
resolve  the  conflict  and  come  to  a  decision  before  presenting  a 
policy  to  his  subordinates.  There  is  nothing  more  damaging  than 
letting  your  subordinnt ?s  know  you  disagree  with  a  policy  but 
that  it  has  to  be  f  1 lowed  anyway. 

k,2,\,3  Signals  to  Subcontractors  and  Buyers 

Positive  signals  to  those  outside  the  organization  are 
also  critical  for  a  safe  job-site  and  for  assuring  future  work. 
The  job-site  manager  has  the  greatest  ability  to  influence 
subcontractors  and  buyers. 

Most  clauses  on  safe  practices  and  procedures  included  in 
contracts  with  subcontractors  are  often  seen  as  protection  for 
the  general  contractor  against  lawsuits  from  a  third  party  should 
the  subcontractor’s  unsafe  acts  cause  damage  or  injury.  The 
smart  manager  is  one  who  sees  through  this  and  realizes  that  he 
must  play  an  active  role  in  assuring  that  subcontractors  perform 
safely.  General  contractors  are  responsible  for  the  entire  job. 
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Therefore,  poor  safety  performance  by  subcontractors  will  reflect 
negatively  on  the  general  contractor. 

Managers  should  discuss  safety  considerations  in  all 
meetings  with  their  subcontractors  and  make  sure  that  they 
understand  that  safety  is  the  number  one  priority  on  the  project. 
Subcontractor  foreman  should  be  required  to  attend  project-wide 
safety  meetings  to  enhance  cooperation  and  understanding. 
Subcontractor  safety  performance  should  be  monitored  so  that 
results  can  be  analyzed  to  determine  if  this  subcontractor  will 
be  invited  to  bid  on  future  projects. 

The  smart  construction  buyer  is  one  who  demands  contractors 
with  outstanding  safety  records  since  they  have  proven  to  be  the 
most  cost  effective.  Conscientious  buyers  monitor  contractor 
performance  throughout  the  life  of  a  project  to  ensure  the 
contractor  is  performing  as  expected. 

The  job-site  manager  is  a  key  player  in  making  buyers  aware 
of  the  contractors  commitment  to  safety.  They  include  safety 
questions  and  problems  in  progress  meetings  with  buyers.  They 
encourage  buyer  representatives  to  participate  in  job-site  safety 
inspections  and  safety  meetings.  They  encourage  buyer  safety 
audits  and  suggestions  for  improving  project  safety.  The 
willingness  to  volunteer  information  on  the  part  of  the 
contractor  gives  the  buyer  that  "warm,  fuzzy  feeling".  When  it 
comes  time  to  bid  another  job,  he'll  remember  those  who  are 
easiest  to  work  with. 
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4.2.2  People  Building 

It  is  easy  to  see  why  many  construction  companies  take 
little  interest  in  investing  time  and  training  in  long  range 
development  of  their  craftspeople.  Most  construction  workers 
move  from  job  to  job  with  different  companies  since  most 
companies  do  not  have  permanent  positions  for  their  non- 
supervisory  personnel.  However,  research  has  proven  that 
managers  that  value  long  range  development  of  their  personnel 
have  better  safety  records. 

Hinze  found  that  superintendents  who  were  rated  by  their 
bosses  as  above  average  or  excellent  in  their  working 
relationships  had  significantly  lower  accident  rates.  Hinze 
further  analyzed  the  problem  by  asking  managers  what  was  the 
major  problem  they  had  on  the  job.  He  classified  the  responses 
into  two  categories:  physical  problems  such  as  bad  weather,  lack 
of  material  and  late  deliveries  and  problems  dealing  with  field 
personnel.  He  found  that  superintendents  who  reported  xhat 
people  were  their  major  problems  had  significantly  more  injuries 
than  those  who  stated  other  types  of  problems  were  their  primary 
concern  (11-101).  From  this  data  it  is  reasonable  to  assume  that 
managers  who  are  less  adept  at  working  with  people  had  more 
personnel  problems  and  created  conditions  which  led  to  more 
accidents  cunong  their  people. 
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4.2.2. 1  Approach  to  Firing 

The  proper  disposition  of  an  inept  or  ineffective 
worker  is  a  key  factor  in  maintaining  productivity,  safety,  and 
employee  continuity.  Firing  and  the  threat  of  firing  are  often 
considered  to  be  effective  tools  used  in  solving  employee 
problems.  However,  studies  show  that  firing  is  used  only  as  a 
last  resort  by  managers  with  the  best  safety  records. 

Successful  managers  allow  foreman  to  hire  and  assign  crews 
on  their  own,  but  do  not  give  foremen  the  authority  to  fire 
workers  they  hire.  This  results  in  maximizing  crew  compatibility 
and  prevents  foremen  from  establishing  "little  empires"  within 
the  project  where  "their  word  is  law  and  there  is  no  recourse  for 
the  worker”  (11-101).  Increasing  crew  compatibility  and 
decreasing  worker  isolation  both  improve  safety  performance. 

The  reluctance  to  fire  does  not  cause  higher  accident  rates. 
Hinze  studied  managers  in  a  hypothetical  situation  where  they  are 
faced  with  a  good  worker  who  has  been  advanced  to  a  foreman 
position  on  a  complicated  job  only  to  find  that  the  foreman 
cannot  handle  the  job.  When  asked  what  they  would  do,  the 
managers  with  a  much  lower  average  injury  frequency  rate  said 
they  would  work  with  or  transfer  the  foreman  rather  than  lay  off 
or  demote  him. 

Managers  should  also  realize  that  workers  who  are  removed 
from  a  job  which  they  perceived  to  be  a  good  job  to  a  job  which 
they  considered  to  be  poorer  or  less  prestigious  had  higher 
incidents  of  accidents.  Also,  "among  skilled  workers  where  the 
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worker  was  exercising  his  trade,  one  worker  in  twenty  became  an 
accident  victim,  while  if  a  skilled  worker  were  not  exercising 
his  trade,  one  worker  in  six  or  seven  was  a  victim"  (3-125). 

k.2.2.2  Handling  Conflicts 

Although  following  the  chain-of -command  is  important 
when  dealing  with  problems,  the  manager  must  allow  flexibility  to 
ensure  all  sides  of  the  story  are  heard.  Hinze  found  that 
managers  who  automatically  supported  the  foreman’s  position  when 
faced  with  a  worker  complaint  had  poorer  safety  records  than 
those  who  worked  to  resolve  the  conflict  by  listening  to  both 
sides.  If  the  two  sides  could  not  resolve  their  differences  then 
the  worker  could  be  transferred  to  another  crew.  This  should 
only  happen  in  rare  instances.  Unless  there  is  just  a  plain 
personality  conflict  between  the  two  individuals,  one  party  is  in 
the  wrong.  If  the  manager  does  not  handle  these  situations 
properly,  they  will  be  faced  with  numerous  complaints  from 
employees  with  bad  attitudes. 

Getting  the  job-site  manager  involved  in  conflicts  results 
in  a  win-win  situation.  This  approach  combined  with  restrained 
approach  to  firing  helps  reduce  tension  on  the  job.  All  workers 
know  that  they  will  make  mistakes  and  they  try  to  predict  how 
their  boss  will  react  to  these  mistakes.  Will  the  worker  be 
treated  harshly,  perhaps  be  fired,  or  will  he  be  allowed  to  learn 
from  his  mistakes  and  continue  to  contribute  to  the  project?  The 
firing  of  a  single  worker  on  a  job-site  can  spread  fear  of  harsh 
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treatment  and  increase  tensions.  This,  in  turn,  will  increase 
the  likelihood  of  accidents.  The  skilled  manager  can  prevent 
this  scenario  from  happening. 

k.2.2.3  Rewarding  for  Good  Work 

Samelson  found  that  safer  crews  were  more  likely  to 
state  that  their  managers  praised  them  for  doing  a  good  job  (II- 

102) .  However,  they  added  that  indiscriminate  praise  not  based 
on  fact  was  counterproductive.  This  easy  to  understand. 

Positive  reinforcement  fosters  feelings  of  pride  and  decreases 
the  pressure  felt  on  the  job.  Indiscriminate  praise  causes  the 
worker  to  feel  he  is  being  patronized.  Wei  1 -deserved  praise  is 
an  effective  and  inexpensive  way  to  build  pride  and  self- 
confidence  on  the  job. 

4. 2. 2. 4  Using  Competition  and  Pressure 

Competition  and  pressure  are  two  popular  techniques 
used  by  foremen  to  improve  productivity.  For  instance,  a  foreman 
who  has  two  crews  doing  similar  jobs  may  encourage  them  to 
compete  knowing  that  the  competitive  instinct  we  all  have  will 
stimulate  the  men  to  work  harder,  thus  improving  productivity. 

It  is  not  surprising  that  Hinze  found  that  safer  managers  did  not 
rely  on  competition  and  pressure  to  increase  productivity.  (8- 

103) .  Competition  used  primarily  as  a  motivating  tool  encourages 
people  to  take  unsafe  shortcuts  and  increases  emotional  tensions. 
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Hinze  also  found  that  job-site  managers  who  used  cost 
information  to  put  pressure  on  workers  had  a  higher  average 
injury  frequency  than  those  who  did  not  use  cost  information  in 
this  manner.  In  fact,  using  cost  information  to  put  pressure  on 
workers  is  counterproductive  not  only  to  safety  but  also  to  cost! 
Hinze  found  that  job-site  managers  rated  excellent  by  their 
superiors  on  their  ability  to  meet  costs  had  significantly  fewer 
injuries  on  their  jobs  than  those  rated  lower  (9-64). 

4. 2. 2. 3  Maintaining  Employment  Continuity 
It  is  obviously  difficult  for  a  construction  company  to 
have  the  same  work  force  on  job  after  job.  However,  the  smart 
manager  will  make  a  concerted  effort  to  maintain  as  much 
employment  continuity  as  possible.  Hinge  found  that  ”  those  who 
rehire  50  percent  or  more  of  their  workers  have  far  fewer 
accidents  on  their  jobs  than  those  who  rehire  fewer  than  50 
percent”  (11-103). 

Maintaining  employment  continuity  improves  job  safety  in 
many  ways.  Many  workers  on  the  project  have  been  trained  through 
the  company  and  already  know  its  priorities  and  approaches  to 
problems.  These  workers  are  the  nucleus  that  can  be  used  to  help 
train  the  new  workers.  Many  of  the  experienced  workers  have 
formed  working  relationships  with  each  other,  thus  increasing 
their  ability  to  cooperate. 

Managers  who  are  effective  at  handling  their  people  will 
have  no  problem  maintaining  emplojnnent  continuity.  Even  when 
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work  is  plentiful  in  construction,  workers  will  gravitate  toward 
those  who  treat  them  right. 

4. 3  The  Foreman 

The  foreman-worker  relationship  is  where  the  rubber  meets 
the  road  with  respect  to  safety  performance.  The  foreman  is  the 
one  who  presents  safety  to  the  workers  on  an  hour-by-hour,  day- 
by-day  basis.  All  the  training  and  direction  from  upper  and 
middle  management  means  nothing  if  the  foreman  does  not  do  his 
job  to  ensure  safe  work. 

Safe,  productive  foremen  believe  safety  management  at  the 
crew  level  is  practical  and  achievable.  This  section  reviews  the 
steps  these  foreman  take  that  result  in  safe  and  productive  work. 

4.3.1  Working  with  Crews 

Foremen  are  the  people  who  drive  the  project.  They  are  the 
decision  makers  and  the  leaders  of  their  crews.  They  must  have 
the  technical  skills  to  know  the  difference  between  poor  and 
quality  construction  as  well  as  the  paperwork  skills  to  keep 
management  and  other  outside  forces  at  a  distance.  While  these 
skills  are  important,  what  usually  separates  an  average  foreman 
from  a  good  foreman  is  the  level  of  leadership  and  people 
handling  skills.  Knowing  the  proper  way  to  handle  various 
situations  can  result  in  a  safer  workplace. 
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4. 3. 1.1  Handling  Low  Crew  Productivity 


As  demonstrated  in  the  previous  section,  applying 
pressure  to  workers  to  improve  productivity  is  not  cost 
effective,  as  well  as  being  unsafe.  However,  this  is  often  the 
solution  chosen  by  many.  Instead  of  this  knee-jerk  reaction,  the 
effective  foreman  will  take  the  time  to  analyze  the  problem  to 
determine  its  root  cause. 

The  foreman  should  step  back  and  consider  what  he  can  do  to 
help  the  crew  do  its  job.  He  should  find  out  what  they  need  in 
the  way  of  materials  or  equipment  to  help  them  complete  the  work 
more  quickly  and/or  safely.  Obviously,  the  smart  manager  planned 
ahead  by  asking  these  questions  before  the  job  got  started,  but 
glitches  can  often  develop.  Involving  the  crew  in  the  solution 
builds  pride  and  confidence.  Blindly  responding  to  low 
productivity  with  pressure  breeds  tension  and  negativism. 

4. 3. 1.2  Handling  Crises 

The  typical  construction  job  holds  enough  surprises  to 
drive  even  the  calmest  foreman  nuts.  Days  containing  multiple 
crises  are  not  uncommon  and  are  likely  to  test  the  foreman's 
patience.  The  safe,  productive  foreman  is  one  who  keeps  his  cool 
and  does  not  vent  his  frustration  at  his  crews. 

Should  the  actions  of  his  crew  cause  him  to  become  upset,  he 
should  take  a  step  back  and  cool  off  before  talking  to  the  crew. 
Foremen  who  lose  their  tempers  and  vent  their  anger  at  a  worker 
can  turn  the  worker  against  them  and  against  the  goals  they  are 


both  working  toward.  Anger  creates  tension  that  may  cause  a 
worker  to  forget  the  hazards  of  the  job  and  become  careless. 

There  are  definitely  situations  were  a  crew  or  individual 
worker  requires  a  stern  "talking  to"  in  order  to  correct  a 
problem.  The  foreman's  choice  of  tone  of  voice,  location,  and 
people  present  all  play  an  important  part  in  determining  the 
effectiveness  of  the  message.  A  good  rule  of  thumb  is  "praise  in 
public,  criticize  in  private".  Embarrassing  a  worker  can  damage 
his  morale  and  breeds  contempt  towards  the  supervisor. 

4. 3. 1.3  Responding  to  Good  Work 

Just  as  in  the  case  of  the  job-site  manager,  the 
foreman’s  best  way  to  respond  to  good  work  is  to  complement  the 
crew  by  thanking  them  for  a  job  well  done.  Foreman  who  only 
swear  at  their  crews  when  they  screw  up  cannot  match  the  safety 
record  of  those  who  take  the  time  to  show  appreciation  for  their 
crews  with  a  few  words  of  praise. 

4. 3. 1.4  Correcting  Unsafe  Acts 

The  successful  foreman  must  continually  monitor  his 
job-site  for  unsafe  conditions  and  unsafe  acts.  From  day  one, 
the  foreman  must  ensure  his  workers  understand  that  unsafe 
behavior  and  taking  chances  are  unacceptable.  Quickly  locating 
and  stopping  unsafe  acts  is  critical.  If  one  worker  is  permitted 
to  get  away  with  an  unsafe  practice,  others  soon  follow.  Before 
you  know  it  the  whole  crew  is  working  unsafely. 
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Another  factor  the  foreman  must  pay  close  attention  to  is 
consistency  of  enforcement.  For  instance,  the  steelworker  crew 
may  be  wearing  safety  goggles  but  a  carpenter  crew  doing  similar 
work  that  endangers  the  eyes  is  not  wearing  the  goggles.  Workers 
will  quickly  pick  up  on  this  discrepancy  and  question  the 
foreman's  knowledge  of  safety  and  lose  their  respect  for  him.  In 
the  same  manner,  material  suppliers  and  other  outsiders  who  visit 
the  job-site  must  adhere  to  all  safety  policies.  Even  VIPs,  as  a 
minimum,  should  have  hard  hats  and  steel-toed  shoes  on  if 
construction  is  in  progress. 

Crew  members  should  be  encouraged  to  look  for  unsafe  acts 
and  take  immediate  action  to  correct  them.  Safety  is  not  the 
sole  responsibility  of  the  foreman  or  the  safety  supervisor. 

”  Very  safe  crews  watch  out  for  each  other  and  stop  each  other 
when  they  see  one  of  their  members  doing  something  unsafe"  (11- 
119).  Foreman  who  must  continually  bring  safety  problems  to  the 
crew's  attention  have  not  effectively  brought  home  the  fact  that 
safety  is  everyone's  responsibility. 

4. 3. 1.5  Keepinit  Attention  Focused  on  the  Job 

As  seen  in  chapter  three,  there  are  many  factors  which 
can  take  a  worker's  focus  off  the  job  at  hand.  Many  are  related 
to  personal  problems  at  home  over  which  the  foreman  can  effect 
little  influence.  Anger,  fear  and  other  "  emotions  turn  the 
worker's  attention  inward;  thus  the  worker  does  not  stay  alert  to 
the  dangers  which  are  ever-present  on  the  construction  site" 
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(11-120).  These  emotions  cause  conditions  which  reduce  a  worker’s 
attention  to  his  work  thus  increasing  the  potential  for 
accidents  . 

There  are  some  effective  techniques  for  handling  the  worker 
with  outside  personal  problems.  The  foreman's  only  connection 
with  personal  problems  of  their  crew  members  is  to  give  them  time 
off  when  they  need  it.  "The  foremen  who  had  the  better  crew 
safety  records  were  not  father  confessors,  or  informal 
psychologists  to  their  crew  members"  (14-31).  Talking  about  home 
life  fears  and  worries  is  more  likely  to  activate  these  fears  and 
worries  in  the  work  situation.  If  the  problem  is  serious  enough, 
the  foreman  can  assist  the  worker  in  getting  help,  possibly 
through  company  channels.  Also,  for  some  temporary  conditions, 
the  worker  may  need  a  rest  period  or  a  temporary  job 
reassignment . 

The  foreman  can  also  assign  a  "big  brother"  to  the  worker  to 
watch  him  closely  during  the  course  of  work.  For  instance,  many 
young  Seabees  were  under  heavy  stress  from  problems  at  home  and 
on  the  front  while  performing  construction  in  Saudi  Arabia  during 
Operation's  Desert  Shield  and  Desert  Storm.  To  prevent  those 
particularly  unstable  from  becoming  hazards  to  themselves  and  to 
others,  the  leadership  in  my  construction  company  ensured  each 
was  assigned  a  sharp  senior  man  to  look  out  for  him.  This  man 
could  then  comnunicate  the  individuals  status  up  the  chain-of- 
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-cornnand  when  necessary.  This  idea  helped  relieve  pressure  on 
the  project  managers,  helped  the  individual  worker,  and  resulted 
in  a  safer  work  environment. 

4. 3. 1.6  Maintaining  Crew  Friendliness 

Should  friends  be  allowed  to  work  together  or  not? 

Will  friends  spend  too  much  time  socializing  resulting  in  lower 
productivity  and  safety?  Research  shows  that  crews  comprised  of 
buddies  are  more  productive  and  safer  (11-122).  Friends  are  more 
likely  to  look  out  for  each  other  and  are  therefore  quicker  to 
tell  each  other  when  safety  regulations  are  being  violated. 

Where  good  relations  existed  with  co-workers,  the  accident  rate 
was  half  that  of  situations  where  relations  were  bad  (3-125). 
Certainly  workers  do  not  have  to  be  buddies  to  get  along  on  the 
job-site,  but  it  definitely  helps. 
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CHAPTER  V 

THE  SAFETY  PROGRAM 


5 . 1  Introduction 

The  safety  program  encompasses  all  those  procedures  and 
policies  necessary  to  ensure  safe  construction.  A  strong 
training  program,  proper  planning,  standardized  procedures  for 
daily  operations,  and  a  plan  for  evaluating  safety  performance 
must  be  in  place  if  a  company  is  to  attain  its  goal  of  safe 
construction.  This  chapter  analyses  these  elements  in  detail  by 
demonstrating  what  safe  companies  include  in  their  safety 
programs . 

5.2  Training 

There  is  no  substitute  for  a  knowledgeable,  well  trained 
worker  on  the  job  site.  A  company  which  places  a  high  value  on 
training  will  be  paid  dividends  through  higher  quality  work, 
reduced  accident  rates  and  higher  profits.  This  section  details 
the  policies  and  methods  best  suited  for  an  effective  training 
program. 


5.2.1  Formai  Training 

Formal  training,  or  classroom  training  as  it  is  sometimes 
called,  is  the  cornerstone  of  an  effective  training  program.  A 
worker  needs  a  basic  understanding  of  the  safe  procedures 
required  in  construction  work  or  he  will  present  a  hazard  as  soon 
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as  he  walks  on  the  job-site.  Even  a  basic  understanding  requires 
substantial  time  due  to  the  complex  nature  of  construction  work. 

The  first  step  in  establishing  a  formal  training  program  is 
determining  what  the  worker  needs  to  know  to  in  order  to  perform 
safely.  Most  organizations  feel  that  the  worker  needs  an 
overview  of  construction  practices  broken  down  into  categories 
such  as  high  work,  handling  and  storage  of  equipment,  fire 
prevention,  etc..  The  Naval  Facilities  Engineering  Convnand  and 
the  Naval  Construction  Force  utilize  the  United  States  Army  Corps 
of  Engineers  Safety  and  Health  Requirements  Manual  which  breaks 
down  safety  procedures  into  thirty-five  sections.  The  Associated 
General  Contractors  of  America  publishes  a  "Manual  of  Accident 
Prevention  in  Construction  which  breaks  down  safety  procedures 
into  forty-three  sections.  Both  manuals  would  serve  as  the 
perfect  textbook  for  an  introductory  safety  course  because  they 
essentially  take  the  overwhelming  amount  of  OSHA  regulations  and 
boil  them  down  to  a  concise  manual  designed  so  that  the  layman 
can  easily  understand.  Similar  manuals  are  also  available 
through  various  organizations.  It  is  reconvnended  that  a  week 
long  introductory  safety  course  be  given  to  all  new  employees.  A 
condensed  version  can  be  taught  on  a  yearly  basis  to  veterans  as 
a  refresher  course.  For  large,  complex  jobs  that  require  a  heavy 
work  effort  in  a  specific  area,  consideration  should  be  given  to 
holding  special  classes.  For  instance,  a  class  on  demolition 
safety  for  employees  not  experienced  in  this  type  of  work  is  a 
much  better  idea  than  on-the-job  training. 
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Instructors  must  remember  that  they  are  dealing  with 
construction  workers,  not  college  students,  when  structuring 
their  lesson  plan.  Most  construction  workers  would  rather  be 
getting  their  hands  dirty  than  be  sitting  in  a  classroom 
listening  to  an  instructor.  It  is  therefore  important  that  the 
lessons  are  interesting  and  informative  so  that  the  student 
retains  what  he  has  learned.  The  following  are  a  few  ideas  for 
keeping  student  interest  and  attention  high: 

1.  Encourage  student  interaction.  Have  students  relate 

their  own  experiences  with  respect  to  a  given  situation. 
Break  the  class  into  small  groups  and  then  present 
each  group  with  a  problem  to  solve  and  present  to  the 
class.  This  encourages  the  more  reserved  to  get 
involved. 

2.  Use  visual  aids  effectively.  There  is  no  shortage  of 
safety  films.  Although  it  may  seem  that  most  were  made 
before  1955,  there  is  a  good  selection  of  more  current 
films.  Films  should  be  carefully  selected  and 
integrated  into  the  course.  Students  will  gain  little 
from  watching  countless  hours  of  Joe  Construction  Worker 
cutting  his  fingers  off.  Another  suggestion  is  to 
exhibit  safety  equipment  in  class.  Let  the  student  get 
the  look  and  feel  for  the  equipment  before  he  starts 
work,  thus  relieving  his  fears. 

3.  Utilize  job  site  visits.  This  is  a  method  of  getting 
the  benefit  of  on-the-job  training  before  the  job 
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starts.  Take  a  day  to  visit  three  or  four  sites  and 
analyze  what  is  being  done  right  and  what  is  being  done 
wrong.  The  worker  will  see  it  again  the  first  day  on 
the  job  and  he  will  already  have  experience. 

4.  Use  a  highly  motivated,  energetic  instructor.  You  can 
get  by  with  bare  bones  elsewhere  if  necessary,  but  don't 
scrimp  here.  College  students  may  be  able  to  learn 
despite  a  lethargic  and  ineffective  instructor,  but  not 
so  construction  workers.  An  instructor  who  can  keep  a 
class  of  construction  workers  interested  and  learning  is 
a  valuable  commodity. 

5.2.3  New  Worker  Orientation 

Failure  to  start  a  new  worker  out  right  can  lead  to  disaster 
since  new  workers  have  a  higher  probability  of  having  an  injury 
than  their  more  experienced  co-workers.  For  instance,  one  study 
revealed  that  in  the  mining  industry  48%  of  all  industrial 
accidents  occurred  during  the  first  two  months  of  employment  and 
20%  in  the  first  week.  A  large  steel  mill  had  74%  of  their 
injuries  occur  within  the  first  year  of  employment  and  46%  in  the 
first  30  days  (9-7).  There  are  numerous  other  studies  that  draw 
the  same  conclusion.  The  reason  for  this  high  accident  rate  is 
because  new  workers  have  not  had  time  to  become  familiar  with 
their  jobs  and  are  therefore  nervous  and  are  more  likely  to  do 
the  wrong  thing  at  the  wrong  time.  This  accident  susceptibility 
also  accounts  for  the  higher  accident  frequencies  experienced 
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during  the  surrener  months  when  many  industries  are  augmented  by 
additional  temporary  workers  (9-8). 

The  safest  foreman  realize  that  every  new  crew  member  should 
be  treated  as  a  new  worker  regardless  of  the  individual's  past 
experience  or  the  amount  of  time  planned  for  him  to  spend  on  the 
crew.  Although  the  new  crew  member  may  have  construction 
experience,  this  is  his  first  time  on  a  new  job-site  with  which 
he  is  not  familiar.  This  lack  of  familiarity  makes  him 
susceptible  to  injury  on  a  site  filled  with  hazards. 

Although  schedule  pressures  might  tempt  the  foreman  to  put 
the  new  crew  member  to  work  immediately,  he  must  realize  that 
taking  this  approach  will  lead  to  delays,  mistakes  and  accidents. 
The  safer  and  more  productive  foreman  save  money  by  taking  the 
time  to  train  the  worker  and  starting  him  off  slowly.  Following 
are  the  steps  a  foreman  should  take  to  properly  train  and  orient 
the  new  crew  member  (11-110): 

1.  Ask  the  worker  about  his  last  job.  This  will  help  the 
foreman  become  familiar  with  the  worker  by  finding  out 
what  his  experience  entails.  The  foreman  can  then  make 
an  initial  job  assignment  and  determine  if  any 
supplementary  on-the-job  training  is  required. 

2.  Describe  the  new  job  and  rules  of  the  workplace.  A 
worker  must  have  a  clear  understanding  of  what  is 
expected  of  him  if  he  is  to  live  up  to  his  superior’s 
expectations.  The  foreman  should  stress  that  safety  is 
the  number  one  priority. 
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3.  Give  the  worker  a  training  session  and  test  runs  on  ail 
equipment  and/or  tools.  Equipment  and  tools  are  too 
expensive  to  be  trusted  in  the  hands  of  an  inexperienced 
person,  as  well  as  representing  a  serious  safety  problem. 
Do  not  assume  a  worker  has  experience.  Take  the  time  to 
find  out.  Perhaps  he  has  operated  a  piece  of  equipment 
for  years.  A  test  run  may  reveal  he  has  operated  it 
unsafely  all  of  this  time. 

U.  Show  the  worker  around  the  site.  This  gives  the  foreman 
a  chance  to  point  out  major  job  hazards  before  the  worker 
starts  working. 

5.  Start  the  new  worker  out  slowly.  Most  new  workers  are 
anxious  to  impress  their  boss  by  pushing  hard  and 
hustling.  This  can  add  to  the  danger  of  an  already 
hazardous  environment.  The  foreman  should  take  care  to 
ensure  that  the  new  worker  starts  out  slowly  until  he 
becomes  familiar  with  his  work  and  his  surroundings. 

6.  Watch  out  for  the  new  worker  for  the  first  few  days.  The 

foreman  needs  to  ensure  that  his  rules  and  priorities  are 

effectively  communicated  to  the  new  worker  in  the  early 
stages.  This  also  gives  the  new  worker  the  means  to  ask 
questions  and  makes  him  reaiize  there  is  a  genuine 
concern  for  his  well  being. 

7.  Involve  the  crew  in  watching  out  for  the  new  worker. 

Crews  with  safer  records  make  it  a  habit  to  watch  out  for 

new  workers  (11-113).  Crew  members  should  take  the  time 
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to  explain  safe  procedures  and  point  out  specific 
hazards  on  the  job  site.  Looking  over  the  new  worker's 
shoulder  helps  prevent  him  from  getting  him  into  trouble 
he  cannot  get  himself  out  of. 

Safe  foreman,  in  addition  to  orienting  new  crew  members, 
also  take  the  time  to  orient  new  crews  before  they  begin  work. 

The  foreman  should  bring  the  crew  together  as  a  group  and  explain 
to  them  his  priorities  and  what  he  expects  from  the  crew.  He 
should  make  it  clear  that  safe,  productive  work  is  the  only  work 
that  he  will  accept.  Workers  should  know  that  unsafe  acts  will 
not  be  tolerated  and  that  unsafe  workers  will  be  removed  from  +h€ 
crew. 

5.2.3  Toolbox  Meetings 

Meetings  held  by  the  foreman  with  his  crew  to  discuss  the 
current  work  and  required  safety  precautions  are  commonly 
referred  to  as  toolbox  meetings.  They  are  the  most  effective 
method  of  on-the-job  safety  training  available  if  conducted 
correctly.  Toolbox  meetings  are  held  on  a  daily  or  weekly  basis. 
It  Is  suggested  that  ten  minute  meetings  be  held  daily  to  best 
keep  the  worker  informed.  Daily  meetings  consume  more  time,  but 
the  dividends  paid  in  increased  worker  awareness  are  worth  the 
t  ime . 

The  key  to  successful  toolbox  meetings  is  focusing  on  the 
work  to  be  accomplished  that  day.  Hinze's  research  showed  that 
superintendents  who  indicated  that  toolbox  meetings  were 
primarily  used  to  discuss  generalities  had  poorer  safety  records 
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than  those  who  mentioned  job  specifics  in  describing  topics  of 
their  toolbox  meeting  discussions  (11-97). 

Foreman  are  usually  tasked  with  conducting  toolbox  meetings. 
Because  meetings  are  held  daily  and  the  phases  of  the  work  move 
so  quickly,  it  is  important  that  the  foreman  does  advanced 
planning  so  that  he  can  deliver  an  effective  message  to  his  men. 

The  foreman  should  pick  a  topic  that  is  relevant  to  the 
day's  work.  He  should  start  the  meeting  by  relating  an  incident 
from  his  own  experience  and/or  using  a  visual  aid  from  the  job- 
site.  The  workers  should  be  asked  to  voice  their  own  opinion  on 
how  to  solve  the  problem  or  reduce  the  risk.  Ideas  brought  up  by 
the  men  should  be  used  if  they  are  practical.  If  the  idea  cannot 
be  used,  care  should  be  taken  not  to  offend  the  volunteer  by 
noting  his  contribution  while  explaining  why  the  idea  cannot  be 
used  (1-12).  Accidents  and  near  accidents  that  occurred  the 
previous  day  should  be  discussed. 

There  are  many  tools  available  to  the  foreman  to  assist  him 
in  preparing  topics  for  toolbox  meetings.  Appendix  D  shows  a 
pocket  card  for  foremen  in  underground  construction.  One  side  of 
the  card  lists  various  topics  for  discussion  while  the  other  side 
explains  how  the  foremen  should  conduct  the  meeting.  Appendix  E 
shows  a  sample  toolbox  topic  card  with  text  and  questions 
provided  by  the  Liberty  Mutual  Insurance  Company  for  its  clients. 
A  company  can  choose  to  utilize  these  or  other  tools  to  assist 
their  foreman.  There  is  no  need  for  the  foreman  to  come  up  with 
ideas  from  scratch. 
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5.2.4  Foreman  Training 

Foreman  make  hourly  decisions  that  effect  safety.  It  is 
therefore  imperative  that  they  are  highly  knowledgeable  on  safe 
practices  and  effective  management  methods.  However,  many 
companies  are  reluctant  to  spend  time  and  money  training  their 
foremen  despite  the  fact  that  the  potential  rewards  are  enormous. 
"Levitt  found  that  companies  which  had  special  orientation 
programs  for  newly  hired  or  promoted  foremen  had  experience 
modification  rates  29  percent  lower  on  average  than  companies 
which  did  not"  (11-125). 

Some  large  companies  develop  their  own  courses  for  foreman. 
Others  pool  their  resources  to  support  mutually  beneficial 
training  such  as  the  jointly  sponsored  Laborer ' s-AGC  Line  Foreman 
Safety  Training  Course.  Whatever  option  is  chosen,  the  company 
should  ensure  the  course  accomplishes  the  following: 

1.  Teaches  them  how  to  observe  people  for  unsafe  acts. 

2.  Convinces  them  that  safety  should  be  equal  to 
production,  morale,  quality  and  cost  in  their  work. 

3.  Make  them  feel  responsible  for  eliminating  unsafe  acts 
and  hazards  from  their  workplace. 

4.  Convince  them  to  make  a  commitment  to  safety  in  their 
job. 

5.  Teach  them  how  to  recognize  hazards  on  the  job-site. 

6.  Teach  them  the  people  management  skills  necessary  for 
safe  work  discussed  in  section  4.3. 
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7.  Teach  them  how  to  recognize  and  handle  workers  with  drug 


or  alcohol  problems. 

Many  foreman  training  programs  focus  primarily  on  teaching 
the  foreman  how  to  spot  safety  violations.  There  is  no 
connection  between  the  ability  to  correctly  identify  safety 
violations  and  crew  safety  record  (11-128).  As  has  been  shown, 
effective  safety  management  has  a  broad  scope.  Knowing  the 
safety  regulations  is  only  a  single  part  of  the  formula. 

5 . 3  Planning  for  Safe  Construction 

Proper  planning  is  usuaily  the  key  to  success  in  any 
venture.  Safe  construction  is  no  exception.  Proper  planning 
initiated  even  before  a  construction  contract  is  awarded  will 
enable  the  contractor  to  complete  the  job  in  a  safe,  cost- 
effective  manner  with  a  minimum  of  last  minute  crises  to  deal 
with.  Faiiure  to  plan  safety  into  a  job  means  it  will  not  be 
there  when  the  job  starts. 

5.3.1  Bid  Stage  Planning 

Identifying  safety  requirements  during  the  estimating 
process  is  the  first  stage  in  effective  safety  planning.  As  a 
minimum,  most  projects  will  require  the  following  items: 

1 .  First  aid  kits 

2.  Literature,  warning  signs,  forms,  etc. 

3.  Hazard-detection  equipment,  safety  equipment 

k.  Fire  extinguishers 
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5.  Safety  training 

6.  Videos  and  other  material  for  indoctrination 

7.  First  aid  and  CPR  training 

The  smart  organization  has  these  items  identified  with  their 
cost  so  that  they  can  easily  be  incorporated  into  the  project 
estimate.  Now  the  job  must  be  analyzed  to  determine  any  further 
safety  requirements. 

The  estimator  must  consider  the  following  items  as  a 
minimum; 

1.  Is  any  special  equipment,  such  as  manlifts  or  safety 
harnesses,  required  to  complete  the  job  safely?  Will 
any  extra  training  be  needed  to  learn  how  to  use  this 
equipment? 

2.  Do  any  construction  methods  present  an  unusual  safety 
hazard  and  what  are  the  alternatives  and  their  costs? 

For  example,  sandblasting  lead  based  paint  will  create  a 
health  hazard.  What  about  removing  it  using 
waterblast ing? 

3.  Is  the  job  large  and/or  complex  enough  to  the  degree 
that  adding  extra  safety  personnel  would  be  cost- 
effect  i  ve? 

Should  the  job  be  awarded,  the  estimator’s  notes  should  be 
passed  along  to  the  site  staff  so  that  they  do  not  miss  any 
critical  items.  As  has  been  proven,  contractors  who  are  careful 
to  include  all  safety  costs  in  their  bid  are  more  likely  to  have 
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the  contract  awarded  to  them  since  their  insurance  costs  are 
significantly  lower  than  their  less  safety  conscious  competitors. 

5.3.2  Preconstruction  Planning 

Once  the  job  is  awarded,  the  job-site  manager  has  much  work 
to  accomplish  before  construction  can  begin.  Manpower,  materials 
and  subcontractors  must  be  lined  up,  submittals  must  be  prepared, 
and  schedules  revised.  .Safety,  however,  must  remain  a  high 
priority. 


5.3.2. 1  The  Safety  Plan 

The  safety  plan  is  a  written  document,  often  required 
by  most  governmental  and  many  private  owners,  that  includes  the 
identification  of  "ail  potential  hazards  and  hazardous  operations 
and  deciding  on  locations  for  storage  of  hazardous  materials  and 
for  on-site  medical,  nursing  and  first-aid  as  weil  as  provisions 
against  fire  and  evacuation”  (11-83).  Aithough  some  of  this 
document  may  be  boiler  plate,  the  safety  plan  must  be  job 
specific.  The  smart  owner  wiii  carefuily  review  the  safety  plan 
to  ensure  it  is  compiete  and  properly  addresses  all  hazards.  As 
was  noted  in  chapter  two,  an. owner  can  be  held  liable  for 
accidents  resulting  from  defective  safety  plans. 

The  safety  plan  should  be  as  detailed  as  possible.  For 
instance,  a  safety  plan  for  roofing  work  should  not  state  "an 
approved  system  for  fall  protection  will  be  installed".  The 
correct  approach  would  be  to  sketch  the  restraint  system  used 
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noting  the  strength  and  type  of  materials  used.  This  assures  the 
owner  that  a  safe  system  will  be  used  and  enables  the  contractor 
to  order  the  correct  material.  This  detailed  approach  also  helps 
eliminate  delays  since  any  disputes  can  be  solved  before  erection 
of  the  safety  system  begins. 

Site  planning  should  also  be  included  in  the  safety  plan. 
Equipment  can  be  selected  and  positioned  for  the  most  effective 
and  safe  use.  Materials  storage  and  handling  can  be  organized  to 
reduce  traffic  flow  and  improve  closeness  to  the  point  of  usage. 
Emergency  access  routes  and  procedures  can  be  developed  and 
incorporated  into  the  plan. 

The  safety  plan  is  not  a  static  document.  As  the  job 
progresses  it  can  be  modified  to  better  fit  the  conditions 
experienced  on  the  job.  All  foremen  and  key  project  personnel 
should  be  thoroughly  familiar  with  the  pian  and  be  expected  to 
follow  it. 


3. 3. 2. 2  Planning  with  Subcontractors 
Construction  contractors  have  moved  toward  hiring 
subcontractors  to  execute  a  larger  percentage  of  work  on  their 
jobs  in  recent  years.  It  is  therefore  critical,  since  primes 
often  suffer  economically  as  a  result  of  poor  subcontractor 
performance,  that  the  subcontractor  is  included  in 
preconstruction  safety  planning. 

The  smart  contractor  will  only  hire  a  subcontractor  with 
whom  he  has  worked  before  or  who  is  known  for  his  excellent 
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safety  record.  The  subcontractor  must  be  required  to  submit  a 
safety  plan  equal  in  quality  to  the  prime  contractors  plan  since 
the  prime  will  have  to  incorporate  this  as  a  part  of  its  plan.  A 
safety  clause,  similar  to  the  clause  in  the  prime  contractor- 
owner  construction  contract  should  be  a  part  of  the  prime- 
subcontractor  contract.  This  will  serve  to  hold  harmless  the 
prime  as  a  result  of  negligence  of  the  subcontractor.  A  clause 
detailing  any  special  safety  precautions  should  be  included  if 
necessary  to  prevent  the  subcontractor  from  claiming  for 
unanticipated  costs. 

Just  as  in  the  case  of  the  foreman  and  his  crew,  the  job- 
site  manager  must  make  it  clear  in  no  uncertain  terms  that  safety 
is  the  number  one  priority  and  that  unsafe  practices  will  not  be 
tolerated.  The  subcontractor  may  have  developed  unsafe  habits 
while  working  for  less  safety  conscious  primes.  Knowing  up  front 
what  is  expected  will  prevent  conflicts  down  the  line. 

5. 3. 2. 3  Planning  During  Construction 

To  ensure  success,  planning  cannot  stop  once  the  work 
starts.  Job-site  managers  should  utilize  weekly  and  monthly 
planning  to  look  ahead  and  avoid  surprises.  Changes  and 
unexpected  conditions  are  routine  occurrences  on  a  job-site. 

Every  change  in  site  conditions,  site  operations  and  new 
construction  represents  a  potential  hazard.  Toolbox  meetings, 
site  inspections  and  open  lines  of  comnunicat ion  are  excellent 
tools  that  can  be  used  to  successfully  adapt  to  these  changes. 
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Planning  for  safe  construction  has  proven  to  be  profitable. 
Levitt  concluded  that  those  contractors  encouraged  detailed  work 
planning  had  the  best  safety  records.  Companies  that  discussed 
safety  in  weekly  schedule  and  progress  meetings  had  much  lower 
accident  costs  than  those  who  did  not  normally  discuss  safety  in 
such  meetings  (11-85).  Hinze  found  that  daily  planning  meetings 
are  more  effective  than  weekly  meetings.  Taking  the  time  and 
effort  to  plan  must  not  be  overlooked. 

5 . 4  Daily  Operations 

High  quality  training  and  proper  planning  lay  the  foundation 
for  safe  construction.  However,  it  is  up  to  management  and  the 
work  force  to  properly  execute  on  a  daily  basis  for  safe 
construction  to  become  a  reality.  This  section  details  the 
methods  and  tools  used  by  companies  that  execute  safely. 

5.4.1  Safety  Rules  on  the  Job 

Safety  rules  and  regulations  must  play  an  important  role  in 
job  procedures.  Many  large  companies  utilize  procedure  manuals 
to  assist  the  crew  during  construction.  Including  safety 
procedures  in  these  manuals  would  be  ideal.  If  not,  a  separate 
manual  for  safe  working  procedures  should  be  adopted.  Having 
something  down  in  black  and  white  makes  it  more  difficult  to 
stray  from  safe  construction. 

As  previously  indicated,  toolbox  meetings  are  an  excellent 
way  to  communicate  safety  rules  and  procedures.  Special  care 
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must  be  taken  prior  to  starting  a  new  phase  of  construction  to 
ensure  workers  know  what  is  expected  of  them.  Workers  are  more 
likely  to  experience  accidents  during  the  start  of  a  new 
construction  method  or  process. 

Although  many  foreman  can  easily  point  out  an  unsafe 
condition,  many  fail  to  realize  that  proper  housekeeping  is  an 
absolute  fundamental  of  job-site  safety.  All  workers  must  be 
required  to  clean-up  as  they  go  to  prevent  the  site  from  being 
clogged  with  falling  and  tripping  hazards.  For  larger  jobs,  it 
would  pay  off  to  assign  a  single  worker  to  maintain  job-site 
cleanliness.  In  addition  to  reducing  safety  hazards,  maintaining 
a  clean,  organized  site  prevents  wasted  man-hours  for  last  minute 
clean-up  for  the  numerous  VIP  visits  many  jobs  experience. 

5.4.2  Safety  Inspections 

Because  an  unsafe  condition  can  appear  and  disappear  so 
quickly,  it  is  important  that  the  organization  have  a  formal  and 
informal  safety  inspection  policy  in  place.  Even  the  strongest 
of  safety  programs  can  not  make  a  job  100%  safe. 

By  an  informal  safety  inspection  policy,  I  mean  that  all 
company  personnel,  while  visiting  or  inspecting  the  job-site, 
should  be  on  the  lookout  for  unsafe  conditions  or  acts.  This  is 
another  way  to  stress  that  safety  is  everyone’s  responsibility, 
not  just  the  foreman's  or  safety  supervisor’s.  If  the  company 
chooses  to  use  a  safety  supervisor  for  the  job,  he  should  make  an 
informal  inspection  daily.  Formal  weekly  inspections  should  be 
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held  by  the  safety  supervisor  in  addition  to  any  combination  of 
the  foremen,  job-site  manager,  safety  committee  members,  and  the 
company  safety  professional.  Results  must  be  recorded  and 
forwarded  up  the  chain-of -command .  Monthly  inspections  can  be 
held  with  a  different  combination  of  personnel  is  desired. 

Obviously,  the  make-up  of  the  inspection  team  will  vary 
depending  on  the  size  of  the  project  and  the  personnel  available. 
The  bottom  line  is  that  inspections  are  held  on  a  consistent 
basis  and  that  deficiencies  are  acted  on  immediately.  Trends 
should  be  analyzed  to  expose  problem  areas  so  that  training 
emphasis  can  be  shifted  if  necessary. 

5.4,3  The  Reporting  System 

Standardized  forms  are  an  excellent  tool  for  recording  and 
reporting  safety  performance.  Good  documentation  helps 
substantiate  disputed  facts  and  encourages  attention  to  detail 
and  must  be  stressed  to  ail  personnel. 

It  is  easy  to  quantify  the  safety  program  into  specific 
actions  and  documents.  The  documents  shown  in  Appendix  F  have 
proven  to  be  the  manageable  minimum  (6-16).  Appendix  G  shows  a 
suggested  basic  filing  system  that  can  be  utilized  by  someone 
familiar  with  safety  but  inexperienced  at  establishing  the 
necessary  administration  systems.  The  sample  forms  listed  below 
and  Included  in  the  appendices  are  just  samples.  Forms  should  be 
modified,  deleted  or  added  depending  on  the  needs  of  the  company. 
Sample  forms  include: 
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Form  1 . I 
Form  1  .  2 
Form  1 . 3 

Form  1 . 4 

Form  1 . 5 
Form  1 . 6 

Form  1.7 
Form  1 . 8 
Form  1 , 9 


Employee  Safety  Orientation 
Weekly  Toolbox  Meetings 
Supervisors  Report  of  Accidents 
and  Investigations 
Monthly  Construction  Inspection 
Checkl i st 

Fire  Extinguisher  Inspection  Report 
Crane  Operator’s  Daily  Inspection 
Report 

Safety  Deficiency  Report 
Activity  Hazard  Analysis  Form 
Activity  Hazard  Analysis  Worksheet 


Appendix  H 
Appendix  I 

Appendix  J 

Appendix  K 
Appendix  L 

Appendix  M 
Appendix  N 
Appendix  O 
Appendix  P 


5.4.4  Wori  er  Participation 

There  are  many  methods  available  to  encourage  worker 
participation  in  the  safety  program.  Enthusiastic  participation 
helps  contribute  to  a  safe,  clean  job-site. 

For  example,  competitions  can  be  held  to  see  who  can 
maintain  the  cleanest  job-site.  Contests  can  be  used  to  solicit 
safety  slogans  or  to  design  safety  programs.  A  mock  gaune  show 
can  be  held  that  tests  worker's  knowledge  of  safety  rules  and 
regulations.  The  possibilities  are  endless.  All  it  takes  is  a 
little  imagination  to  spur  interest  in  safety. 

Contests  with  nominal  prizes  are  a  simple  affair,  but  many 
companies  take  a  more  serious  approach  by  awarding  incentive 
bonuses  for  safe  work  performance.  This  approach  to  improving 
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performance,  however,  is  flawed  because  lost-time  accidents  to 
individual  workers  are  rare  events.  "A  typical  construction 
worker  would  expect  to  have  one  OSHA  reportable  injury  about 
every  7  to  10  years"  (11-56).  Therefore,  a  worker  who  was  ten 
times  as  unsafe  as  the  average  worker  would  experience  about  one 
OSHA  reportable  injury  per  year.  An  incentive  plan  that  rewarded 
the  worker  for  each  week  without  a  reportable  injury  would  still 
reward  this  very  unsafe  worker  51  weeks  out  of  every  52!  Is  the 
answer  to  use  a  more  frequent  injury  classification  such  as  a 
first  aid  injury  the  answer?  No.  This  would  only  encourage  the 
worker  not  to  report  the  accident. 

5 . 5  Evaluating  Safety  Performance 

Monitoring  the  success  of  the  safety  program  and  making 
necessary  changes  is  the  final  ingredient  required  to  ensure  that 
the  program  is  as  effective  as  possible.  The  necessary  checks 
and  balances  must  be  in  place  to  guarantee  that  (5-91): 

1.  The  safety  program  is  working  properly 

2.  All  personnel  within  the  program  are  performing  as 
requi red . 

3.  The  program  is  continually  reviewed,  modified,  and 
proved  to  ensure  that  all  safety  concepts  are  applied 
to  every  project. 
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5.5.1  Review  of  Safety  Inspections 


Safety  inspection  reports  are  the  prime  indicator  of  the 
level  of  safety  present  on  the  job-site.  As  a  minimum,  reports 
should  list  all  discrepancies  and  the  time  required  to  resolve 
them.  Discrepancies  that  continue  to  occur  may  indicate  a  need 
for  more  training.  Failure  to  correct  deficiencies  quickly 
requires  that  the  foreman  be  reminded  of  his  responsibilities. 

Reports  should  mention  any  accidents  that  occurred  since  the 
previous  inspection  and  the  action  taken  to  correct  the 
deficiency.  Noting  the  quantity  and  quality  of  personal 
protective  equipment  and  other  safety  equipment  is  also  a  good 
idea . 

5.5.2  Review  of  All  Accidents 

Assuring  accident  investigations  are  conducted  properly  and 
effectively  using  the  information  gathered  is  key  factor  in 
preventing  repeat  occurrences  and  strengthening  the  safety 
program.  It  is  important  to  remember  that  near-misses  are  far 
more  frequent  than  accidents  and  the  smart  organization  treats 
them  in  the  same  manner  by  conducting  an  accident  investigation. 

The  reviewer  should  ensure  that  the  accident  was  properly 
investigated  in  a  timely  manner.  Attention  to  detail  is 
especially  critical  here  since  the  documentation  could  be  used  in 
legal  proceedings. 

All  accidents  must  be  categorized  and  compared  against 
company  and  national  records  to  determine  if  the  company's 
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performance  is  improving  and  how  it  compares  to  the  competition. 
Determine  causes  and  evaluate  trends  to  determine  if  company 
policy  requires  adjustment  or  if  additional  training  is  required. 
Assistance  in  any  of  these  areas  is  available  from  the  company's 
insurance  carrier  and  OSHA. 

5.5.3  Miscellaneous  Reviews 

No  portion  of  the  safety  program  must  be  overlooked.  The 
following  are  some  areas  where  problems  often  occur  and  would 
warrant  a  closer  look: 

1.  Review  training  in  all  areas  to  determine  if  sufficient 
training  has  been  achieved.  Look  to  improve  the  quality 
of  the  current  training  as  well  as  supplement  it  if 
required . 

2.  Continually  review  all  job-site  rules  and  regulations. 
The  job-site  Is  in  a  constant  state  of  change  and  safety 
rules  need  to  keep  pace. 

3.  Review  company  policies  to  ensure  all  parts  of  the 
organization  are  involved  in  providing  for  safe 
construction.  For  example,  perhaps  the  purchasing 
department  is  buying  the  least  expensive  tools  and 
equipment  available.  These  tools  and  equipment  also 
happen  to  be  the  least  safe.  Maybe  the  safety 
supervisor  should  review  all  orders  with  purchasing  to 
ensure  safe  equipment  Is  purchased. 
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CHAPTER  VI 

CONCLUSIONS  AND  RECOMMENDATIONS 

Quality  Management  is  currently  the  hottest  topic  in  the 
construction  industry  because  contractors  and  owners  now  realize 
that  quality  saves  money.  Although  improved  safety  practices 
offer  even  more  substantial  savings,  many  in  the  industry  have 
failed  to  take  notice.  The  attitude  that  accidents  are  a  cost  of 
doing  business  is  still  deeply  ingrained  in  the  minds  of  many 
contractors.  The  facts  clearly  show  that  those  who  treat  safety 
in  the  same  manner  as  cost,  schedule  and  quality  are  rewarded 
with  success. 

Attaining  this  success  requires  that  the  contractor’s 
management  and  labor  understands  what  separates  the  safe 
contractors  from  the  unsafe  contractors.  A  solid  training 
program  and  a  strong  desire  for  safety  at  all  levels  of 
management  lay  the  foundation.  Once  this  is  accomplished, 
monitoring  and  adjusting  the  safety  management  system  will 
continue  to  produce  better  results. 

All  levels  of  management  should  undergo  some  behavioral 
training  to  sharpen  their  people  skills.  As  has  been  shown, 
understanding  why  people  react  the  way  they  do  is  key  to 
preventing  unsafe  acts.  A  working  knowledge  of  all  construction 
safety  regulations  at  all  levels  of  the  chain-of-command  is  also 
important.  The  foreman  should  not  be  the  only  one  who  can  spot 
violations  on  the  job.  Even  the  new  worker  on  his  first  day  of 
work  must  be  knowledgeable  of  the  hazards  the  job  presents. 
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The  chief  executive  must  be  the  cataiyst  to  his  staff  by 
providing  strong  leadership  in  the  safety  arena.  If  the  boss 
shows  limited  interest,  the  subordinates  will  show  limited 
interest.  The  chief  executive  must  hold  safety  as  the  number  one 
priority  and  not  toierate  anyone  who  does  not  foiiow  this  lead. 
Research  has  dispelled  many  myths  regarding  safety  management. 

We  have  seen  how  things  such  as  the  proper  approach  to  firing  and 
maintaining  crew  friendliness  effect  safety  performance.  The 
smart  construction  company  must  take  the  steps  necessary  to 
ensure  management  understands  and  uses  these  concepts. 

A  strong  training  program  is  a  must  in  many  areas,  safety  is 
no  exception.  Construction  companies  must  reaiize  that  training 
takes  time  and  money,  but  the  investment  pays  for  itself  many 
times  over.  Significant  effort  is  needed  to  ensure  that  the 
training  program  is  kept  current  and  responds  to  any  specialized 
work  the  company  may  be  doing. 

Safety  conscious  companies  realize  the  value  of  advance 
planning.  Safety  concerns  must  be  incorporated  into  the  job 
beginning  with  the  bid  stage.  A  detailed  safety  plan  ensures 
proper  the  proper  methods  and  materials  are  available  at  the 
start  of  all  phases  of  construction.  The  safe  contractor  must 
also  ensure  that  all  of  the  subcontractors  are  held  to  the  same 
high  safety  standards. 

High  quality  safety  programs  can  always  be  improved.  Proper 
evaluation  of  performance  will  locate  any  problems  so  that 
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solutions  can  be  implemented.  The  smart  contractor  will  take  the 
time  to  step  back  and  look  for  any  problems. 

There  are  many  construction  companies  with  outstanding 
safety  records.  Some  are  huge  organizations,  such  as  Bechtel, 
that  have  the  financial  resources  to  hire  the  best  safety 
professionals  to  manage  their  safety  programs.  However,  many 
medium-size  and  small  construction  companies  are  performing  in  a 
similar  manner.  You  do  not  have  to  be  a  certified  safety 
professional  to  understand  and  implement  the  concepts  discussed 
here.  Any  construction  manager  can  implement  these  concepts  with 
a  small  investment  of  time  and  money.  The  organization  he  works 
for  will  be  grateful  and  he  will  guarantee  himself  continued 
employment.  Companies  that  do  not  place  safety  as  a  high 
priority  have  a  limited  life  span. 
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APPENDIX  A:  Work 
Source:  (11-59) 


m  ALL  INDUSTRY 
I  ~1  CONSTRUCTION  RRMS 


2-3  4-6  7-12  2 

months  months  months  ye 

LENGHT  OF  SERVICE 


and  Illnesses  by  Length  of  Service 


Rank 

Life  Event 

Value 

1 

Death  of  a  spouse 

100 

2 

Divorce 

73 

3 

Marital  separation 

65 

4 

Jail  term 

63 

5 

Death  of  a  close  family  member 

63 

6 

Personal  injury  or  illness 

53 

7 

Mamage 

50 

8 

Fired  at  work 

47 

9 

Marital  reconciliation 

45 

10 

Retirement 

45 

11 

Changes  in  family  member's  health 

44 

12 

Pregnancy 

40 

13 

Sex  difficulties 

39 

14 

Gain  of  new  family  member 

39 

15 

Business  readjustment 

39 

16 

Change  in  financial  state 

38 

17 

Death  of  a  close  friend 

37 

18 

Change  to  different  line  of  work 

36 

19 

Change  in  number  of  arguments 
with  spouse 

35 

20 

Mortgage  over  $xx,xxx 

31 

21 

Forclosure  of  mortgage  or  loan 

30 

22 

Change  in  work  responsibilities 

29 

23 

Son  or  daughter  leaving  home 

29 

24 

Trouble  with  in-laws 

29 

25 

Outstanding  personal  achievement 

28 

26 

Wife  begin  or  stop  work 

26 

27 

Begin  or  end  school 

26 

28 

Change  in  living  conditions 

25 

29 

Revision  of  personal  habits 

24 

30 

Trouble  with  boss 

23 

31 

Change  in  work  hours,  conditions 

20 

32 

Change  in  residence 

20 

33 

Change  in  schools 

20 

34 

Change  in  recreation 

19 

35 

Change  in  church  activities 

19 

36 

Change  in  social  activities 

18 

37 

Mortgage  or  loan  under  Sxxxoc 

17 

38 

Change  in  sleeping  habits 

16 

39 

Change  in  number  of  family 
get-togethers 

15 

40 

Change  in  eating  habits 

15 

41 

Vacation 

13 

42 

Christmas 

12 

43 

Minor  violations  of  the  law 

11 

APPENDIX  B:  Table  of  Life  Change  Units 
Source:  (8-43) 
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HEAD.  FACE 

NA 

700 

8.000 

250 

3.000 

325 

7.500 

250 

1.000 

350 

6.000 

EYE(S) 

(1)  46.000 

(2)  246.000 

260 

3.000 

200 

5.000 

300 

1.000 

300 

5.000 

NECK  AND  SHOULDER 

NA 

350 

7.000 

1.600 

8.000 

250 

3.000 

326 

5.000 

250 

2.000 

300 

7.000 

ARM(S)  AND  ELfiOWIS) 

(1)  190.000 

(2)  260.000 

350 

4.000 

1.000 

8.000 

250 

3.000 

250 

5.000 

300 

3.000 

250 

8000 

WRIST(S)AN0  HAND 

(1)  62.000 
(2)  260000 

276 

2.500 

700 

9.000 

250 

3.000 

325 

5.000 

250 

4.000 

350 

8.000 

THUkie(S)  AND  FMQER(S) 

8.000  M. 
up  IB  37.000 

276 

2.500 

360 

5000 

250 

3.000 

200 

5.000 

200 

3.000 

200 

5.000 

BACK 

NA 

2.000 

10.000 

NA 

100.000 

250 

3.000 

325 

7.500 

320 

5.000 

350 

10000 

CHEST  AND  LOWER  TRUNK 

NA 

460 

4.000 

NA 

NA 

250 

8.000 

325 

5.000 

250 

3.000 

250 

9.000 

RBS 

NA 

350 

1.000 

460 

4.000 

NA 

NA 

326 

5.000 

350 

3.000 

300 

9000 

HP 

NA 

NA 

3.600 

460 

12J000 

200 

3000 

326 

5.000 

360 

6000 

460 

4.000 

LEa(S)  AND  KNEES 

(1)  89000 

(2)  280000 

376 

4.000 

600 

16JOOO 

260 

3000 

326 

5000 

260 

3.000 

300 

8.000 

FOOT(FEEr)  AND  ANKLE(S) 

(1)  44.000 

(2)  90.000 

300 

2.500 

460 

9.000 

200 

2.500 

300 

3.000 

280 

1.000 

350 

2.000 

TOE(S) 

7.000  M. 

300 

1.500 

260 

2.500 

250 

3.000 

326 

2.000 

200 

1.000 

220 

2.000 

upto40.000 

HERNM  RUPTURE  200  ejOOO 

HEART  ATTACK  30.000 

HEARNGLOSS  10.000 

DEATH  90.000 


APPENDIX  C:  Accident  Cost  Schedule 
Source:  ( 1 1 -20) 
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1 


Sussested 

Tailicate  lleetins  Topics 
in  Undergroimd  Construction _ 

*  Cave-in  prevention  and  protection 

*  Positive  ventilation  in  confined  space 

*  Overhead  high  voltage  lines 

*  Traffic  control 

*  Pipelaying 

*  Trenching 

*  Earthmoving  equipment 

*  Rolling  pipe 

*  Water  mains  or  utilities  in  trench  or  area 

*  Power  tools 

*  Effects  of  equipment  vibrations  on  trenche 

*  Personal  protective  equipment 

*  Poisonous  plants 

*  Pacing  work  and  lifting  techniques 

*  Housekeeping 


APPENDIX  D:  Pocket  Card  for  Foremen  in  Underground  Construction 
Source:  (11-69) 
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Susses t ions 

for  Tailsate  lleetinss 

in  Undersround  Construction 


Before  the  meeting 

*  Pick  a  single  hazard  which  you  feel  is 
particularly  relevant  to  the  upcoming  work. 

*  Consider  ways  to  control  this  hazard. 
(Additional  ideas  might  be  found  in 
Cal/OSHA  guide) 


At  the  meeting 

*  Tell  your  workers  the  hazard  to  be 
discussed  at  today's  meeting  and  give  an 
example  from  your  own  experience. 

*  Ask  workers  by  name  for  their  suggestions 
of  what  the  hazards  are  and  how  they 
might  be  controlled. 

*  Summarize  what  has  been  said  and  add 
your  input. 

*  Encourage  your  workers  to  ask  questions. 

*  Keep  meetings  brief  (5-10  minutes). 


APPENDIX  D:  Pocket  Card  for  Foremen  in  Underground  Construction, 
(side  two) 
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I'm  sure  you  all  know  that  falls  cause  more  injuries  in  the 
construction  industry  than  any  other  type  of  accident.  In 
fact,  about  kO  percent  of  the  serious  injuries  in  the 
building  trades  are  due  to  falls  from  one  level  to  another. 

Good  protection  of  floor  openings  is  one  way  of  preventing 
these  falls.  This  problem  is  a  responsibility  of  management, 
but  it  is  also  the  responsibility  of  the  trades.  If  you  have 
to  remove  guardrails  or  covers  to  work  or  hoist  in  a  shaft, 
put  the  protection  back  when  you  are  done. 


In  one  recent  accident,  two  laborers  were  cleaning  up  a 
floor  area.  They  piled  scrap  lumber  on  a  sheet  of  plywood 
and  then  picked  up  the  sheet  to  carry  the  material  away. 
Unfortunately,  the  plywood  had  been  covering  up  a  floor 
opening  and  the  rear  man  walked  into  a  25-foot  fall.  When 
you  cover  a  floor  opening,  secure  the  cover  so  that  it  won't 
be  moved  by  accident. 


If  you  remove  a  section  of  steel  grating  floor,  rope  off  the 
area,  these  openings  are  particularly  hard  to  see  when  the 
floor  below  is  also  a  steel  grating. 

QUESTIONS  FOR  DISCUSSION 


1.  Do  you  know  of  any  locations  on  this  job  where  floor 
protection  Is  either  lacking  or  defective? 

2.  What  procedure  do  the  mechanical  trades  follow  on  this 
job  for  replacing  or  arranging  for  replacement  of  floor 
opening  protection  after  they  have  removed  it? 


3.  How  do  we  draw  attention  to  these  hazard  areas  and  make 
them  highly  visible? 


4.  Why  is  it  necessary  to  clean  regularly  around  these 
hazards  and  keep  them  clear  of  stored  material? 


APPENDIX  E:  Sample  Toolbox  Topic  Safety  Review  Sheet  (Floor 
Openings )  . 

Source :  (6-61) 
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FREQUBJCY/ITBd 

FORM  USED  AND  COMMENTS 

DISTRIBUTION 

As  Needed 

1.  Emplayee  safely  Indocliinalian 

Form  1.1 

Copy  to  JF 

2.  Woriter^  compensation  first 

Insurance  company  form  of  empioyers 

Original  to  1C, 

report 

report  of  occupational  injury  or 

copies  to  lAC,  LP. 

disease 

CCD.  JF 

3.  Accident  investigalion  report 

Form  1.3 

Copies  to  CCD<  IF,  ECMI 

4.  Accident  register  (for  every 

Simple  log  book 

Original  at  job  site. 

accident  regardiess  ot  severity) 

copy  to  CCD 

5.  Retum-t»vrart(  sNp 

Self-explanatory 

Originai  to  lAC, 
copies  toJF,  LP 

6.  Near-accident  report  and 

Self-explanalary 

Copy  to  JF 

evekjation 

7.  Safety  deficiency  report 

Form  1.7 

Copy  to  JF,  ESS 

8.  Crane  yearly  in^reciion  and 

Supplied  with  aane  by  owner 

Cowfe<fF 

load  test  certificate 

8.  Equipment  and  vessel 

Supplied  by  manufacturer 

Copy  to  JF 

certificatian 

10.  Hazard  chemical  material 

Supplied  by  manufacturer 

Copy  to  JF 

safety  data  sheets 

1 1.  Advertisiny,  kJentificatian, 

Suppled  by  corporate  company 

Copy  to  JF 

infcrmatian 

and  federal  government 

12.  Test  and  approval  oertiflcatian 

Supplied  by  marufaclurer 

Copy  to  JF 

for  afi  first  aid  and  safely 

and  medical  advisor 

equipment 

Daly 

1.  Daily  |cb-site  impeclion 

Smal  notebook 

ToJF  on  completion 

2.  Crane  inspeclian 

Form  1.6 

Copy  to  JF 

Weekly 

1.  ToofecK  meefing 

Forni  1.2 

Copy  toJF 

2.  Site  fire  extinguisher  inspeclian 

Form  1.5 

Copy  toJF 

3.  Safety  committee  progress 

Minutes  of  meeting 

Copies  toJF,  AA, 

meetings  ndudbig  subs 

ECM,  ESS 

4.  Weekly  Job-site  inspection 

Smal  notebook  and  report 

ToJFoncomplelion 

Monthly 

1.  Crane  inspeclian 

Suppler  provides  required  forms 

Copy  toJF 

2.  Job-sHe  Inspectian 

Form  1.4 

Copies  to  ESS,  CCD, 
JF,SM 

3.  Safety  committee  Inspection 

Minutes  of  meeting 

Copies  to  ECM,  JF 

and  meeting 

4.0SHA200Log 

OSHAfbrm 

Copies  toCCO,  JF 

Note:  Afi  orIgInBts  go  to  die  oorporale  toes-preventlQn  and/or  safety  deparsnent  unless  stated  olhenvise. 

The  abbravlallons  used  In  tie  dtstributon  column  are  defined  as  foiows:  JF,  job  He;  CCD,  cvporate 

oonstructon  departnenl;  BCM,  each  oommittBe  member;  LP.  loss-prevention  department;  AA,  afi  attendees; 

ESS,  each  site  sitwrviscr;  lAC,  hourenoe  admMstaton  oorporaton;  1C,  hnuranoe  carrier 

and  SM,  sHe  manager. 

APPBIOIX  F;  Safety  Program  Papeiworic  Requiremant  Schedule 
Source:  (S-17) 


r~ 

1 .  Orientation  form  with  each  employee's  signature  and  one  complete  set 
of  onentatin  information 

2.  Accident  reports 

;  3.  Accident  register  tog  ; 

! 

4.  Accident  investigation  reports 

5.  Worker's  compensation/accident  report  and  associated  correspondence 

6.  Retum-to-work  reports 

7.  OSHA  200  log  reports 

8.  Near  accident  reports  and  investigations 

9.  Toolbox  meeting  reports  and  worker  complaints  and  suggestions 

10.  Subcontractor  safety  agreements  and  orientations 

1 1 .  Fire  extinguisher  inspections 

12.  Safety  committee  meeting  minutes 

13.  Monthly  site  safetyand  safety  equipment  inspections 

14.  First  aid,  inventory  approvai  certifications,  and  orders 

15.  Industrial  hygiene  information  and  material  safety  data  sheets 

16.  First  aid,  CPR,  and  safety  course  training  and  site  personnel  records 

17.  Equipment  and  vessel  test  certificates 

18.  Crane  inspections,  crane  owners  certification 

19.  Company  safety  information 

20.  Fatalgrams  and  other  Important  ofheiat  distributable  infonnatlon 

21.  Equipment  damage  and  Insurance  reports 

22.  Safety  committee  observation  reports 

23.  Conespondence,  segregated  as  required 

APPENDIX  G;  Suggested  Filing  System 
Source:  (6-19) 
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Fonn  1.1  Employee  Saftty  OrienUtion 


APPENDIX  H:  Employee  Safety  Orientation  Form 
Source:  (6-20) 
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Fenn  U  Weekly  Toolbox  Mootinga 


APPENDIX  I:  Weekly  Toolbox  Meetings  Form 
Source;  (6-21  ) 
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Fofm  1.3  Supervisor's  Report  of  Accidents  and  Investigations 


It  takes  longer  to  report  an  acadenl  than  u  prevent  one. 

Pfojea: - -  Location: _ 

Name  ot  tnjured:  Age:  Length  at  seivice: 


Date  of  accident: _ 

Worn  location  at  time  of  acctdent: 
Extent  ot  injuries: _ 


Oescnbe  aoctdem  (state  what  in^ed  was  doing  and  drcumstancea  leading  up  to 


Unsafe  praePee: 

(  I  Unsafe  equipmem 
[  j  Unsafe  foading,  piling 
i  j  Unsafe  poaaion 
[  i  Working  on  moving  machinery 
i  j  Usaig  without  authority 
I  i  Using  at  unsafe  speed 
[  1  Not  using  protectivs  ectuipnient 


Check  one  in  each  section: 

Accident  type:  Unaa^  praetiee: 

(  j  Fall,  at  same  levet  [  |  Unsafe  equipmem 

[  j  Fan.  at  lower  level  [  j  Unsafe  loading,  piling 

[  j  Struck  by  j  j  Unsafe 

{  j  Struck  against  [  |  Working  on  moving  machinery 

{  I  Handling  material  [  )  Usaig  without  authority 

[  1  Caught  between  [  j  using  at  unsafe  speed 

[  I  Operataig  eqiapmeni  [  Not  using  protactivs  aqulpniam 

[  1 - 

I  J - 

Unsafe  condition:  Inveadgaiion: 

(  ]  Not  guarded  Investigalion  made 

J  I  Defective  atsoene - Yes  I  )  Lostlkiie 

(  I  Paorhousskeapmg  - No  [  I  Serious  intuiy* 

(  1  Safety  equipmem  Discussed  with  (  j  Doctor  case 

not  used  or  (in|ured)(witnoas)  I  ]  Fast  aid 

providod  (ottier) - Yes  (  j  Nearaoddem 

(  I  Poorlighifng  _ No 

'  Serious  injury;  (a)  any  work  iwebicllon  or  a  physician's  prescription  lor  light  work  as  a  result  of 
work  aijuiy;  (b)  laceration  requiring  mechanical  dosura  (sutures  or  skpo);  (cj  fracture;  (d)  work- 
caused  eye  mjury  treated  by  physician;  or  (e)  injuiy  causing  lost  time. 

Why  in  your  opinion  did  unaate  practice  occur  (worker  lacked  skUi.  misunderBtood,  lacked 


Investigation  made 
atsoene _ 

Discussed  with 
(in|ured)(witnaas) 
(ottiar) - 


Why  in  your  opinion  did 
instnictian,  ate.)? 


Why  in  your  opinion  did  unsafe 
correct,  etc.)? 


condition  exist  (hidden  delect,  not  recognized,  no  authority  k) 


t  1  Lostlime 
[  1  Serious  mjuty* 
j  j  Doctorcase 
I  ]  First  aid 


APPENDIX  J:  Supervisor's  Report  of  Accidents  and  Investigations 
Source:  (6-22) 
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Form  JJ  (Continued) 


WM  action  hat  baan  iatian  to  pravant  racurranca? 


If  action  not  takan,  why  not?. 


Supanmor 


Managan 


OataottMaiaport: - 

TTiaunaala  acta  and  conditlona  that  cauaaaociitantB  can  baconaclad  only  whan  thayaiatoioaw.  it 

is  Vis  9Up9^fot0o9  fVSpOfWnMMy  10  fVI0  ^^0fl1«  f9^0fo  InOMly  0f)0  OmBO  wiOV  f9t>n90^* 

Uaa  tha  raaaraa  aida  lor  additionat  oommanta  and  afcalchaa. 


Al  quaattona  muat  ba 
houia. 


and  tha  raport  aant  to  tha  ootporata  otioa  taaponaibia  waWn  aa 


Al  praparty,  toola.  or  malariat  damagad  aa  a  roauH  of  thia  aocidant  ahouid  ba  raportad  on  tha  flivr 
neport  o!  Laoatom. 


APPENDIX  J:  Supervisor’s  Report  of  Accidents  and  Investigations 
( cont inued ) 
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FOfm  1.4  Monthly  Construction  inspection  Checklist 


APPENDIX  K:  Monthly  Construction  Inspection  Checklist 
Source:  (6-23) 
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Subject 


m.  Proper  cnemical  wesM  containers  usac  for 
aisposmg  ot  segregated  waste  in  the 
aopropnaie  manner 


n.  Sanitary  taettties  adequate  and  dean:  more 
than  one  unit  tor  20  peraons 


0.  Good  supply  ot  clean  drinking  water 


p.  Sanitary  drinking  cups  available 


q.  Coned  head  piwaction  used  by  all 
employeea  outside  otticea 


r.  Eye  protection  readily  available 


s.  Face  shields  readriy  avakabla 


t.  Raapiralois  and  masks  readily  available 


2.  ELECTRICAL  INSTALLATION 
a.  Adequate  wiring,  well  insuialad 


b.  Fuses  providad 


c.  Ground  tauil  circuit  kitemiptars  m  place 


dangers  posted 


e.  Proper  tiro  axtinguMharB  providad 


r.  Terminal  boicea  equipped  with  required 
oovara 


3.  HAZARDOUS  CHEMICALS 
a  Fbe  haiarda  IdanMiad 


b.  Proper  types  and  number  ot  extinguishers 


c.  Al  containara  dearly,  indelibly  kleniitiad 


d.  Storage  pracboea  oompatibie  with  salaly 
raguialians 


4.  WaOtNO  AND  CUTTINQ 

a  Screens  and  shlelda  used  tor  personal 


b.  Pretadive  doihing  atradabla  and  used 


c.  Al  equipment  In  sate  operating  condition 


d.  Pow0f  dblM  Mndflfns99d  wid  pf0l9ct9d 


e.  Fire  sadinguiahere  at  proper  type  readSy 


t.  Ragular  dapedion  lor  tire  hazards 


h.  Gas  cytMers  aeourad  upright 


i.  Gas  lines  in  good  oondMon  and  protodod 
liom  hazards 


5.  TCX3LS  (Hand  Tools) 

a.  Emoloyee-owned  tools  checked  on  and  off 
site  and  inspected 


b.  Damaged  tools  repaired  or  replaced 
promptly 


c.  Proper  tool  tieing  used  lor  the  job 


d.  Safe  storage,  adequate  facility  lor  carrying 

saMy 


TOOLS  (Poiver  Tools) 

a.  Proper  grounding  used  lor  each  set  of  tools 


b.  Proper  training  carried  out 


c.  All  mechanical  safeguards  in  working  order 


d.  Riglil  tool  being  used  lor  the  job 


e.  Tools  neatly  stored  when  not  in  use 


I.  Tools  and  cords  in  good  condition 


g.  Good  housakoeping  lor  tools  and  auxiliaries 


6.  MACHINES  AND  EQUIPMENT 

a.  SaMy  goggles  or  laca  shields  used  where 
raquirad 


b.  Tools  used  where  recommended 


c.  Proper  training  for  mechines  and  equipment 
canted  out 


d.  Complianoo  with  all  local  laws  and 


e.  Al  operators  quaUhml  to  operate  respective 


I.  Machlnse  in  good  working  order 


g.  Machlnee  and  equipment  protected  from 
uneuthortied  uee. 


7.  OARAGES  AND  REPAIR  SHOPS 
a.  Noflrehanitle 


b.  Fuels  and  Ustcanii  disponsod  deamy  and 
sMaly 


houMkMpin9  tfYOUQhout  shop 


d.  Ughling  adaquala  tor  safe  working 


e.  Ciibon  monoakfe  rtongsrs  identified 


I.  AM  tools  and  tobrtcsnrs  stared  hi  proper 


irrr.  rrmirrM-..,  ..  ..r^. 


8.  FIRE  PREVENTION 

PIknw  nufiibpfs  ol  flw  dppvtrnpcM 


b.  n»cordt  of  firo  Mnidions.  planning,  and 
training  gnran  to  ampioyoaa 


APPENDIX  K:  Monthly  Construction  Inspection  Checklist 
(Continued ) 
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9.  HEAVY  EQUIPMENT 

a.  AN  lights,  brakas.  warning  signals  oparativa 


b.  RagiNar  mapaction  and  mamnnanoa  shown 


c.  Datas  ot  lubrication  and  repair  o«  moving 
parts  raoordad 


d.  Roadways  wsN  maintainad.  aocassNile.  and 
dear  o(  Marfaranoas 


a.  Whan  equipmani  is  not  in  use,  it  is  unabla 
to  ba  used  by  unauthorizad  parsormai 


r.  Wheals  chocfcad  whan  naoessary 


to.  MOTOR  VEHICLES 

a.  Local  and  state  vehida  laws  and 
ragulationa  observed 


b.  QuaMiad  operators 


c.  Regular  inapaction  and  mamiananca  shown 


d.  AH  brakas,  lights,  and  warning  davicea 
oparativa 


a.  AM  glasa  in  good  oondkion 


I.  WSight  Nmita  and  load  sizaa  oomrollad 


g.  Parsonnal  carhad  in  a  sate  maiviar 


h.  Rra  #xttnQuiilwre  insisllsd  wfKfg  cvQuind 


11.  SCAFFOLOINQ 

a.  Scalold  tiad  In  to  the  structure  oorracSy 


b.  Sea  Bold  waieways  traa  ot  debris,  snow,  ica, 


c.  AM  workers  adjacent  to  scaMoid  protactad 
from  any  taking  pbjacia 


dA|a - — - ■»« - -« - * - « 

.  Ai  oonrwcDons  cnKRM  lor  ngiORy 


a.  QuardraMs,  Intamtadlate  raMs.  and 
tosboards  araclad  and  lutNctars 


t.  Eractad  in  aooordanoa  with  the  rsgulstions 


LADDERS 

a.  Proparly  saourad  to  pravant  slipping  or 


c.  Handraiis  axtand  36  inctMS  aoove  top  of 
each  landing 


d.  Metal  ladders  not  used  around  eiectncal 
hazards 


e.  Ladders  not  painted 


f.  Safety  feet  in  use 


g.  Staptadders  (uMy  open  when  in  use 


h.  Rungs  or  cfeats  not  over  12  inchas  on 


i.  JoMMJitt  ladders  constmcted  of  sound 
maleriais  and  meet  regulations 


13.  BARRtCAOES 

a.  Floor  openings  planked  over  or  adequately 
barricaded 


b.  Adequate  lighting  provkfad  in  all  work  areas 


c.  Trano  ooniroHad  to  all  work  areas 


14.  MATERIAL  HANOUNQ  AND  STORAGE 
a.  Matehals  Stored  or  stacked  safely 


b.  Fire  protection  available 


c.  Stacks  on  firm  toolings  ml  stacked  too  high 


d.  Clear  passageways  aroum  material 


e.  Proper  number  o(  workars  for  the  working 


IS.  EXCAVATION  ANO  SHORING 
a  Excavettona  barricadad  properly 


b.  Coned  shoring  used  tor  sok  I 


a  AdtooerN  struduree  properly  I 


d.  Equipment  at  a  sato  distance 


ind  depth 


hored 


from  edge  of 


32II3SinSSE 


16.  STEEL  Ef»niON 

a  Hard  hato.  satoly  ahoea  and  gloves  being 


b.  TagNnes  and  satoty  bails  besig  used 


a  Floor  openings  covered  and  barricaded 


d.  Laddara  siaira  or  other  sde  access 


•.  Holtllng  flppmliMi  f99Utrty 


f.  Safety  nets  or  ptortoed  Itoors  being  used 


17.  HOISTS.  CRANES.  ANO  DERRICKS 
A.  OuMocMn  UMd  vvtMfi  fsourad 


I  b.  Csbiea  and  stwevea  inapacMd  regularly 


APPENDIX  K:  Monthly  Construction  Inspection  Checklist 
(Continued) 
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APPENDIX  K:  Monthly  Construction  Inspection  Checklist 
(Continued ) 


I 

I 

I 
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APPENDIX  L:  Fire  Extinguisher  Inspection  Report 
Source:  (6-29) 


Form  1.6  Crane  Operaior’a  Daily  Inapection  Report 


Daily  Visual  ChecKs 


Item  To  Be  Cmeckeo 

1 .  Broken  or  cracked  glass 


2.  Damaged  or  missing  guards  or  gear 
or  diain  case  covers 


3.  Drive  cnains  and  sprockets  for 
cracked  or  proken  pieces 


4.  Oil  or  coolani  leaking  below  rotating 
bed  or  car  oody 


5.  Roller  path,  house  rollers,  and  hook 
rollers  lor  chips  or  cracks 


6.  Boom  hoist,  whip  line  and  hoist  wire 
rope;  pendants;  load  blocks:  and 
sheaves 


7.  Fuel  tankisl;  tuel  gauges:  and  hose 
and  connections 


6.  Limit  devices:  boom/mast  stops: 
drum  pawls 


9.  Control  valves;  levers  and  linkage: 
and  instrument  paneks) 


10.  Fire  extinguisher  available  and  in 
working  order 


Initial  eacn  item  as  checked 


Daily  Preveniiva  Maintenance  Checklist 


initM  each  Hern  as  checked 


Item  To  Be  Checked 


Radiator  coolant 


Hydraulic  sysiem(s)  level 


Gear  case  tube 


Engine  ot 


Transmtssion  andior  chain 
case  or  reservoir 


Routing  bed  sump 
(il  appiKSblel 


Converter  input  andror  output 
housmgls) 


Air  compressor 


PnOCEOURE 


Check  level  and  add 
when  necessary 


Check  reservoir,  and 
add  oil  when 
necessary 


Check  level,  and  add 
whan  necessary 


Check  level,  and  add  oil 
when  necessary 


APPENDIX  M:  Crane  Operator’s  Daily  Inspection  Report 
Source:  (6-30) 
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Fotm  1.7  Safety  Deficiency  Report 


[  ]  \/io^>TinM  nc  Ri  Iff  nafii-  _ 

i  j  Unsak  Action  (  )  Unsafe  Condition 

Otietrvt^' 

OtiElbullon:  Oriphet  Supenleof  o1  area  of  ewployeea  coocewied 

PMIrPiofecl  fnanoper/aupenniendant 

Ytlew:  Saiety  tupervisor  and  job  Me 

APPENDIX  N:  Safety  Deficiency  Report 
Source:  (6-31  ) 
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Fom  1.8  Activity  Hazard  Analyaia  Form 
AcMy  d0fioitton: 

Activity  locaton: 

Simuitancou*  activiti»$  nvoAwtf  at  tha  same  location: 

Cratta  invotvad: 

Assaaaad  hazaitta  (aaa  worttatiaat):  Possitia  protactions: 

fletovant  histoiieal  data  and  tha  vnpradictabta: 


Practical  pmtaction  raeommandations: 


APPENDIX  O:  Activity  Hazard  Analysis  Form 
Source :  (6-31) 


Fonn  1J  Activity  Haiard  Analyna  Workahaat 


Tha  puipoaa  of  this  afwol  la  lo  axaintna  Ifw  toHoaiing  quaationa  and  aatabdah  ttw  anawara  to 
thorn  attar  avahiaUng  tha  baaie  oonditlona  and  activitiaa. 

By  anawaitng  thaaa  quaattona  and  oihan  that  may  gomitnata  from  tham.  thia  oomplata 
anatyaia  can  now  ba  avaluatad  and  oondanaad  to  inaart  on  tha  acttvtty  haaan)  anatyata  ahaat 

1.  Look  at  tha  crMtcaHMttti  wdyWoo  on  tha  profact  achodulo;  look  tor  abmittanooua  phaaaa 
which  Indicata  aknuitanoouo  acttvHloa. 

2.  Botina  thoaa  aknuttwaoua  acdvttlaa:  whara.  whan,  and  how  do  thay  occur? 

3.  Rariow  thoaa  aknuKanaouaacihrtlloo  to  diaoom  all  tha  oxialing  and  pradidaMahazarda  that 
may  occur.  Look  tor  thoaa  hazarda  that  ara  not  raadiy  apparam. 

4.  EnMhaadofloaandtoroorporaiaoraafolyparaonnollohotpdatlnapravlouaakiillM’wark 
and  pravontiva  actlona;  Matortcal  raoorda  of  activitiaa  and  aoddom  froquandao;  and  typaa 
and  aavarittaa  of  aoddantaw 

5.  Spadfy  alt  tha  poaaibla  protactiona  avaUMa. 

6.  Analyzo  and  ovakiata  all  tha  protactiona  and  anumoraia  all  tha  piactical  protactiona. 

7.  Arrange  nooaaaaiy  dlaeuidona.  maka  nooaaaary  ad|uatmanta  to  tha  program,  and  ptapara 
for  ancution  of  tha  pravandvo  maaaurao. 

8.  Fla  and  dMmiula  tha  data  for  hitura  uaa. 


APPENDIX  P:  Activity  Hazard  Analysis  Worksheet 
Source:  (6-32) 
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